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REOVI RUSES HAVI NG MODI FI ED SEQUENCES CROSS- REFERENCE

TO RELATED APPLI CATI ONS Thi s application clains
w@eoosnidog4 under 35 U.S.C. 119(e) to U S. Appl i BEL/iCarn0s/000483

No. 60/894,425 filed on March 12, 2007 and U. S.

Application No. 60/989,568 filed on Novenber 21, 2007,

both of which are incorporated herein by reference.

ror R VIRBSES HAVIST, SIORLEITED SEQUENCES

sequences. BACKGROUND The nane reovirus derives from
an acronymfor respiratory and enteric orphan virus,
refl ecti GRAFRREFFRENCE 'BO REbAZFISAPRERCATIONSUman

't\l}el? ﬁpp&%%o%ﬁ%lgg?sspggt }rllu]g%t \r';scl_té qh%(’f}g{er%OtAp%ﬁcﬁlon 0. %0/894 425

filed on Q04+ €2, 2002 RHE U). S SREPIR Al GOINGNAD/ IBN5UTEf led BE NOvEINBES2 1, 2007, both of
neasure 60-80 nmin diameter and possess two

which agegpeaspenated hergys by refpisnts, each of which is
I cosahedral. The manmal i an reovirus genone consists of

doubl e-stranded RNA in 10 discrete segnents with a
total genonme size of T&@HHIQMFHHeDi ndi vi dual RNA

egnents va hree s tinct
gt b LR R R ey b R N
sequencB®MMal i an species: type 1 (representative strains
i nclude, for exanple, Lang (TIL)), type 2
(representative strains include, for exanple, Jones

(T23)) and type 3 (rep trains include, for
exanpl e, Dealing or Ab%g‘;ﬁ??%jﬁo@usfSA respectively)).

Tl}teaqaﬁﬁrneewsusrctmypeﬂomraa aeasiyhyfor espiratbiyadrldeentatictdrphan virus,
of .neutralization %nd hemaggl ut i n| n-i nhi bition
reﬂecﬂn@éﬁ%&% @g@Z Isofeds <R human ferp Talgboandagiiasticgaots but were not

assomaté&ggfﬂﬁg@modﬁ' &ledse. I@éov?r'uses HhPEB dodpis! %{H%H e Aﬁ]}ﬂ'eﬁf&h Eﬁ/}\YA genome. The

Li ppi ncott- Raven; Rosen,
virions mgasprk2q0-8h dmSh alrdneser ahﬁ@)mseﬁr twol\feaatcetmd: bapsQBshtES))each of which is

1cosahe<ﬁeI Rglag%g%{agﬁgovglg{s%lgﬁ% g‘g{s%%éﬁ85§ slgr%\é{a%g%gg n 10 dd screte
segmentwithfd ©edl igeisimé gt b€ . § Rbp. PRI QiduMV Al se dhb@B Saryn size.
one or nore of the reovirus genone segnents. Al so

Prrevsatelggigrldy étsancﬁdv@éwﬂat@(h1yp@mﬁm@vlms ge beramtrepoisragoieom
mamma ngl? #eélls’leg gts eh ?leegl%s%nt Tve sqrams 1nc?19tyee ocreex%%eqpy\etl I%% (sf 1tLI)1)é type 2

usirn reovi r uses.

(represehfayeattrans pede,dosex@nPOVoies  TLNRtnd18pe 3 (ke’pﬂé@;@ﬁmﬁve strains include,
pal ypepti de havi ?,& one_or nore amno _acid

for examﬁi% agingiop idney (KR paT 3A gepRasttly be Tha thregysepiapesy are easily
identifidBR éh REbAGs BEhdhtralization and hemagglutinin-inhibition assays (see, for example,

Sabin, 1959, Science, 130:966; Fields, et al., 1996, Fundamental Virology, 3rd Ed., Lippincott-
Raven; Rosen, 1960, Am. J. Hyg., 71:242; and Stanley, 1967, Br. Med. Bull., 23:150).

SUMMARY
Provided herein are reoviruses having modified nucleic acid and polypeptide sequences.
Sequence modifications include, for example, modifications in one or more of the reovirus genome
segments. Also provided are pharmaceutical compositions that include reoviruses having a
modified sequence as well as methods of using such reoviruses.
In one aspect, the invention provides a reovirus that has a lambda-3 polypeptide having one
or more amino acid modifications; a sigma-3 polypeptide having one or more amino acid

modifications; a mu-1 polypeptide having one or more amino acid modifications; and/or a mu-2
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nodi fications; a nmu-1 pol ypepti de having one or nore
am no acid nodifications; and/or a nu-2pol ypepti de
whansngoohe or nore am no acid nodifications. BUIOA2008/000483
reovirus can be, for exanple, non-naturally occurring.
| n anot her aspect, the invention provides a reovirus
polypeptidaipeiag Inp o oepamiae ahsvnedjilesiwnsr Sngr eregmirpbcandicgd for example,
difications; reovi Si -3 pol.ypepti de havin :
non-nato ' gk il I ancadr 3RS L bt PR RS RE U Rl G B8 potvpepiice
having ol®byefRtdntigo B inftgli Bd€ions; alfes Era ¥idhth-8 @bl peptide having one or more
] nodi fj cations; and/or a reovirus mu-2 pol ypeptide .
amino ackhedidicatiensp? reayHEs By heelyesrdidebaying ea¢ PoRere ayingagidof

modiﬁcaﬁﬁ@s’?ﬁgﬁgaé ?@V{gg r;l%[g p}?@g}gcp?g% H%Sﬁgi’efa?@‘g%‘fe:ra@?ﬂé Sigiﬁ ﬂcﬁi’iﬁcations.

Bytwall &f eatmples thduae 26horaanino aaid medifidatéons 57 thedahpda-apolypeptide
can be a gglgal’t (rj%?qg?agsl ,ét gqgg} ay ?Ftéicglg?ﬁggf ’[l;tprt s?s?4Lg;ﬁ%a S;té Lgs(;gtl’ rgsg{iue 755, a Met
at residuﬁg‘z %6 atprh _%ﬁliegi;dﬁe 39t ?’Prﬁ Sﬁkidﬁg 9533:'345 et 1 dhe 93/2, ﬁ{iz)(rg at residue

ination thereof, nunbered relative to GenBan
1045, a Vat etgssidon 1 (., oMady7Smbination theaeofonedberhdtelatiiesn GenBank Accession

} no_acid ence |s a.Val .at residue 214 or.a
No. M2430h T2 u6i5ieed R b S iy i Sr bR s g o it 21 ora va
residue 10N€tHE@Rirdtact R herRe FuReld iddl@Ralat GRARAE alidltibAe cAfg3An the amino
aci d sequence. In one enbodi nrent, the | anbda-3

acid sequsatsy plapmie gambodimnangdbe lambde Sqradyneptidhmghnden theEesyencaghown in SEQ
ID NO:1 8. Further by way of exanple, the one or nore am no
“"acid nodifications in the signma-3 pol ypeptide can be a

Fhgheraly washfhtampi, the dng%r atoré eainduridid8difeati@R)in the sigma-3
conbi nation thereof, nunbered relative to GenBank
polypeptidscan bf ah-cNg! reRigpy 39, 3 Lys gt sesibied @8t praany cppdinating thgrpefonumbered

relative t@‘éeQBﬁﬁgH?%ﬁﬁ}é ?\Io.faKIQ?ﬁ%j%t It fserﬁ)itézﬁjlﬁat}éfwheﬁ hﬁ' dﬁﬁh@ gcilﬂc\s.k&lence 1S a

sequence fTurt i nc s at least one additiona
Leu at residan ¢4 theamhe aid sequace durster irehaies at kagee eddiddnatehinge in the

amino actglé%qfli qr%?)_lr? 9 g leréﬁ&ﬁ%%ﬁt? H{;n%g—g%oéggwgﬁa %glfr.]lﬁegs tgg gg\gglreliqcne shown 1n

SEQ ID R@): 4. am no acid nodifications in the nmu-1 polypeptide
can be an Asp at residue 73 nunbered relative to
Fash@anykwacelessmpie, Ne.onkR0 i®1e dminoracgheodifigatdinsenthe mhd

polypept{%.—c%né Bglﬁ{ ggf)’ %br%e' | ¢ # nglglgﬂ%a gelgt?\%ég gfﬁ%ﬁglglgggaésgwg%% II\BOI 61.1.
In one efiBRsHimbgithediu-ThoB peptidenatbclane subfcershSeh iR EQED Mae1 6.
528 nunbered rel ati ve to GenBank Accession No.

Algie ey of axample, dhrearainh agidrraedificatien mur2 Popwepidpeands a Ser at
residue 5'2@%'11}%1%&%%@1%%%6 %U@%.CB%D% t&%msio I\%EQPMQQS\Q Il.sln e embodiment, the
reovirus as escril pe erein aving one or nore

mu-1 polypéptidedadlidu3shesquéntetshewn im$EQAP MOrsovi rus si gna- 2
pol ypepti de. Such a sigma-2 pol ypeptide can have a Cys
Ao asideprsibsd Jerepolaviigenery more modifgstiopsigan fagher include a

reovis A R0 DA b P Bl B TR oppg more of
position 30,di26; P93 Q4,251 2% 2D6adr Bde snunfitersiagintine 0 ShoBamki Axcc8E(dn No.
NP_694684.1. In one embodiment, the sigma-2 polypeptide includes the sequence shown in SEQ
ID NO:12.

In another aspect, the invention provides a reovirus that has a L1 genome segment having
one or more nucleic acid modifications; a S4 genome segment having one or more nucleic acid
modifications; a M1 genome segment having one or more nucleic acid modifications; and/or a M2
genome segment having one or more nucleic acid modifications. Such a reovirus can be, for

example, non-naturally occurring. In another aspect, the invention provides a L1 genome segment
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ID NO 12. In another aspect, the invention provides a
reovirus that has a LI genone segnent having one or
woes/1mwed ei ¢ acid nodifications; a S4 genone BEDORZI08/000483
havi ng one or nore nucleic acid nodifications; a M
genonme segnent having one or nore nucleic acid
having ongdi mhprsanicke amémmi rcationg a@érg@n@ms eggmeentt hAwng nge onwore nucleic

scid modRls TRhE {17 Bl dmE Fudm LRVl BhePT o i eh Ry ions, androra

M2 genodit¥ebRen@ReptonctdiendroMedtic abidaheufigemna LI genone
segnenthaV|ng one or nore nucleic acid nodifications;

By @y ofesvamples digranstor Mare Auclein acigrmensfieatione Insthe Ldgegome segment
can be a 'foaq Pgélﬁgﬁ 8013 G gt ;Msuﬁ) %Waé&%ﬂﬁ&h&awwa eng n‘gggltlgp §§§3, an ATG
nuc d7or a genone segiren

aci d |on§
at positidna\ 22842086 adl anmuséiohlA70e) £Cacpebiti@mi2F05¢at apssitiBy 2963 an A at
nore nucl ei c id nodificati

position S#fﬁggﬂ ftg)@tﬁlglﬁg %ggbr?émbe&éﬁeleev tWG%{}CBﬁB‘Bs"tCF?%PP“é‘é‘O%\’[§4734- L. In

one emb&iffenP A L1 géh nin&LdRASL Eéc@@néee’s%zwn% Sre) ID NO 8.
position 22 TG at positions 2284-2286, a

Fpﬂhmthyoxna)zdigam,anmlecﬂm onga@s intdre nudeio apldanddlﬁtat]@ms i tho r$4 genome

295 A at jti 153, G at i ti 3231
scgment SR pEA 4 BSdH 2 sl e Abiie Ao Rdsh BHoRES Hlpie4a CerBank
Accession™NOK02GI00tH fRI¥mbddigerkt! the $AUTRSE JEBMKnt hx{bo}ﬁdég%ce defience shown
sequence shown in SEQ ID NO 8.” Further by way

in SEQ IDxf}A-e, the one or nore nucleic acid nDdlflcatlons in

eno, nt _c
PR B SRR o mof B 8T et fiof 8 ML peibp Wement can be
aCat poém@ﬁsza's oiureredRRGI8 to GenBatk AdteeibMEBI M20 hel . B4TgssEbodiment,
segnent includes the sequence shown in SEQ I D NO 4.

the M2 gepomp srgmsnt iejudss thesanynes shayen WudiQ il Neiod
ATRELS WEPbL ol (En i OENE RRSRETS Ll E‘%MP sfbake Sgment can be
T at posifion 152) hGhbared Irﬂamomnmmssﬂoh@dv&}gémml skgiment
embodirgggl, 5 VeSS SOPREN RN ST Y 4t SR NG e
Aygﬁglg{sg%l:dr enﬁ'ﬂﬁﬁ rl‘ltere?@@anhﬁclﬁd{ r%‘ mB&@Fchti R or’dMrination of

ative to GenBan ccessi on No. AF46 1684.
modificationd disdogeddreinuli esoime dnimdimengs movevissgeeintcribad heesis a

reassortajs dpy 0 SIRITETS A TP 48 RyDHb A RORT S Romic segments
having t&%‘é’&h&@&é Sowaf in VR D St 006 ofihe GoBpesti 8 sBOWn il SEQAMENOs: 11,
nmbodi nents, a reovirus as described hereinis a

12, and lrﬁe%tlsgbd gidhar or bﬁthcféiQ D NQAD ot il frefit ene embadguentygreggirus as disclosed
herein is 1§en?1ﬁﬁ§§s IISIK %e%sﬂ%lé%) el%oﬁ@@[n c segnents having the

1-10 or the

Apl‘éb\)/lﬂﬁpisl (ﬂ@&ioséﬁl awvein genSay lekhibes 2 letowth Advaitsbelfeld reovirus that
and either or both SEQ I D NO 13 or 14. In one

does not gpiai dgotespendinggupdifisatipn. Repessgrtatvagionithad gntages include, but are
not hmltécgl%?gull fﬂc?é%s&f’ra e%(fyfsﬁcaﬁsfﬁérgﬁeéi\lgl‘ze %? 81%81]6 fM‘matlon, an increased rate of

RNA replication; an increased rate of RNA transcription; an increased rate of translation; an
increased rate of virus assembly and/or packaging; an increased number of viral progeny; an
increased ability of a reovirus to be taken up by a host cell; an increased or enhanced ability to
uncoat; enhanced cell lysis or inducement to cell death including apoptosis, necrosis or autophagy;
an enhanced ability to infect, lyse and kill human neoplastic cells lines; decreased immunogenicity
in mammalian cells; differential susceptibility to interferon sensitivity; decreased toxicity toward
the host; enhanced drug interaction; enhanced radiotherapy interaction; or the ability to release

effective tumor epitopes.
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A reovirus as disclosed herein generally exhibits a
growt h advantage over a reovirus that does not contain
wa2e@snimspondi ng nodi fication. Representative PECDEAR00S/000483
advant ages include, but are not limted to, an
i ncreased rate of lysis; an increased size of plaque
A seayaup e desgribechsrelnsen be atciudefl, #vug weh Iaipdnaltnilamut(ij@ﬂiy acceptable
. 4.NC - f tganscription: .an increased.rat
carsier, S fBARE iRl RoRipe TR SRBGHpRbcsBi S S SETRE e, o

exampl@bdé or mpacdh@gioftirapltié B%dn%&ﬁﬁ%r RUEBL MRS in\éhﬁlﬁisu%pressive agents.
ility of a reovirus to be

rogeny; an increased a L ' ' _
ﬁ'zﬂégrﬁ‘neﬁ’a‘leb@spscth%tlm@@hpl? peoyiden éoranetbedsor! regiiegareinproved reovirus.

b L t . Lysis:.or..jnducene .

Such maf RS AR SERBSSURE] YLy LAGERTER e ovims
and seleatin o@ieagymoranmerdvad eedirabids| ilh yorh®embddgients| tgﬁ@ncﬁﬁﬁ}ing step
: ki.| | hunmpn neopl.astic cel]ls |ines; decrease o
includes, forexXiRl BAZCRANGLAREOV Y AFEendlive Wpene§ mptagenesis include,
without HHSGERH, | stk dide¥ted thutdeRES ELRANRERSH H Yd&%ﬂésisg Qs %gl_bodiments, the

toxicity toward the "host; enhanced drug I nteraction;
modifyieg stap insthdes dilbtrhgrthpreovirteinachiinmm cetirlitehe abi lity to

el ease effective tunor..epjtopes.A reovirus as

BB P e Bl P BB SRR con be sttt o

an increfRa KB OE Wisis€ an Intreassdedti i Radfu o in®ition! &h Rcreased rate of RNA
. __.pharmaceuti cal conposition. Such pharnmaceutical .
replicatipgyAndaerenssA sate oh RNAelryweriptia, aeaengsised raphef toanskatipe; an increased
[ { nd/ or, one_ or _.nore o .
rate of Vlﬁjﬂmg}g%%rggf o |p§%@%g%ﬁ?% ?nc?e/ sesq rlufrﬁbeéﬁ)&vﬁglrprgg%lé/c gn increased ability
of a reovingenbe aikepup by démst @il; Aeindadsedadr oibkiced aBility AMRY&Henhanced cell
) reovirus, Such nethods generally include the steps of N

lysis or indugemanh i qebleleathdneliding @pepteusieprosis oF autaphagoen erhgnced ability to
. ' he i. . i N SONE i
et |30 EIRHAIARRRAL TR BEQIEY i GOUDEIRER o cos
differentmal tsa@:epltiitzilityg_oﬁlhterfexenwérrstit‘&zityRémrmem toxtidivyaotvyfiese @bst; enhanced

. nmutagenesis jncluyde, without limtatjon, site-directed
drug intqfhetida e cedadioiciny daieraetion s fe ulityih repapere fective tamor
epitopesenbodi ments, the nodifying step includes culturing the
reovirus in a human cell line. An inproved reovirus
Inyeeangihes psticaly theonvénsionprdvedes niitbadsod etatiey @ proli¢aativeedisorder in a
. t for an,i.ncreased. rate of lysis: an increased .
patient. SRUEREHSAT GineBL PR SNiniiérech mod BT o R hereinor
pharmaceetial CethpesitionBddntasing 8ishth thadigic@tedwhis td MBEHERL TPMcally, the
. an increased rate of translation; an increased rate of
reovirus y§ gqpainigtesed ) an ameanbelfeesivk ieange oraelysir prdsavbaadmpieistered more

than onc?.gR%%{e?égﬁéggvgggﬁ%s& 0 2 gglﬁ{rgtgqsqeigcgﬁie,! flﬂrf:%(xélgf?é% dgrr%gtviinjrelcjtslon,

intravenaushaintetastlarly) trathecallgp@atram@bduddaite subalahed sy, St@beritoneally,
cell death including apoptosis, necrosis

. i nd .
topicallygratly, s”%r"ﬂi\@ &?glaﬁ“bé RrsEHEC bannhalatpn; d hemesbeds qfyrsatingiy
proliferalild HisEVdBPL N8R AHekein € ll)esaécbxlrﬂﬁééie%lﬁf ?S@éﬁglo%el procedures such as

| munogenicity I n mammal i an ce eren
surgery, eheseasiwrapy, ridigtionghérap e afid imomusesuppitessivd theraggcr eased
toxicity t rd the host.. enhanced.drug interaction;
R eralp R AR e LD ites SRR FGrEtcl Of WEnHBF I g inludes 2
reovirus h&Vif@8 enddlh fi &Cdeljiéhck UFREy ERABIRRRS of genome segments having a modified

sequence as disclosed herein. A kit also can include one or more agents as disclosed herein.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Although methods and materials similar or equivalent to those described herein can be

used in the practice or testing of the present invention, suitable methods and materials are described

4



10

15

20

25

30

In yet another aspect, the invention provides nethods
of treating a proliferative disorder in a patient.
wezok/1in@bhods general |y i nclude adm ni st eri ng BCT/CA2008/000483
nodi fied reovirus as described herein or a
har maceuti cal conposition containing such a nodified
below. ditronsthe anatérealp andtieos, armygxampldsyare Ehstrertiy@\antw@di mot intended to

be 11m1t18‘g| céﬂ)Péﬂﬁ)EEﬁ]é)H& p@g t a”‘?gg{wﬁ é grﬁt%\éi%ﬂ%ﬂ'éer {#‘gﬁngﬁéjéennoned herein
are incofpORitQBRNeBrbNR ih ebisntigdtyadm ni stration include, for
exanpl e, direct injection, intravenously,
Tihetdetails 9€ ana sore ambodimeniap| e invientiamarssat fRrthyn the accompanying
I
draw1ng§' ytpcfﬁjl%: %Q?c?@ﬁ%% be ow ’b‘ff’tﬁeg Sf%ﬁtn]gjgéa %Ible\ébsy&?(ﬁ%@?a : g%snof}rt% éﬁ(/entlon will be
apparentnfedrh mlo:%sdmﬁvlﬁgrs aaﬁ kiatgxlai dHSOﬂl]btf(&f aiid fremchselatey. as
descri bed herein can be acconpani ed by one of nore
procedures such as surgery, chenotherapy, radiation
therapy, and i MDESCRAPHEON OF DRAMVINGS! N anot her

aspect, the invention provides a kit Sor article of
%ﬁefla&th@rr@ylephgq sqapencgpé @ repressaiative S sagmeny (3EQ ID NO:1), S2

comen TS RPLOPERNSBGA AL  159003 01 P BETST Iy o

Higrre 2ris tha dalcteoadiessbquerrcelolﬁ alrepiesenmave M hsegencag@RG [NO:5), M2

segmentSERAPLID AR AL} BRI SR IRRUGb her oi n' have  he

fzé{ﬁ@ 3%%&!&91&%&%&%‘&& WRdeaEshede Y sQ@ﬁe&f(SEQQU‘ﬁDY& L2

In the art to which this invention bel ong
segmentABEQAIGNOrdtahd ds sagmemeSEQI Il KOsiGyi | ar or eqU| vaI ent

l:t.o tgos descri bed herei nf can be %sed racti
8urt 435 FecTRRo prid g e Ao iR S LppLRhafnEEQ D
NO:11), @%d@bﬁfyb%tﬁiequQQMU 1@?@%9—‘1‘48 pAlypeidé (ARativieRBding sequence 1,

terial s, nethods, exanpl es are illustrative on
SEQ ID Mlhmutatrweeﬁd@@ smlebee 24 YHQ [ANO:AR) ansishgne-gtrodypsptide (SEQ ID
NO:15). pat ent applications, patents, and other references
“"“mentioned herein are incorporated by reference in

H@ﬁe 15 i tHel anihy acidRequdat o f Srepfes@N@ivermirp 1 \Epodd (BHQ B NO:16),
the invention are set forth in the accg&gggﬁl ng

-1 pogpsiidRSEAMD NGB! esdmNSaro i (HOE) VAR o0,
fq E£6LiS heaa%n@?ﬁa@%fﬁgﬁée &f a feﬁlffs%}ﬁ%/t%tlhlgﬁggy\g I)@?]i)t(i)c}]e (SEQID

paren from aw ngs a ail

NO:19),amdbda- bpblybq)ttdeaSEQ IDDEOCR) Bild Enbda- IQMWdﬁGSe BEQID NO:21).
E ﬁ?Ee nucl e de sequencg of, a rgpre tive Sl
Id 9 Fn“(eﬁ@ IRI@el‘JaHOSQ Sadngspdicae F RRY) , S3
segnment (SEQ I D NO 3) and S4 segnent (SEQ ID NO 4).
Figure 2 is the nucleotide sequence of a
representative M REFARRED( gf PY), M2 segnent

II( I élpsd}p @rllﬁ%dm%ﬁéﬁm% %h(:%ﬁ@el)t[i)dé\gd@mlng ly glllc_irs@q&nce ofa

e nuc eot sequence of a representative
reoviruss Sgdembd(fﬁ&@ﬂsﬁre\@t&n,ally Eelscﬁgdrm’ﬁffeéﬁﬂi@vhﬁs Blab@ity sneplicite and/or

package été%EE?FL D30, Aihs Btsivivvand Py GBS REROr assqdeey

Reovirus Having Modified Sequences and Methods of Making

Any of the genomic segments from any type 3 mammalian orthoreovirus (referred to herein
simply as “reovirus”) can be modified as disclosed herein. Representative type 3 mammalian
orthoreoviruses include, without limitation, Dearing and Abney strains. See, for example, ATCC

Accession Nos. VR-232 and VR-824. Reoviruses that can be modified as disclosed herein include
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NO 11), sigma-2 polypeptide (SEQ ID NO 12), sigma-NS
pol ypepti de (putative coding sequence 1, SEQ ED NO 13;
w@oaoatiione4 codi ng sequence 2, SEQ I D NO 14) andrGi/gaeno8/000483
pol ypeptide (SEQ ID NO 15). Figure 5 is the am no
aci d sequence of a representative nu-2 polyp%ptlde
naturally—cﬁcSEQﬂgDeNm'usa:ﬂ)e g.Tsolated doppe peurckein(reBde SErhNG: froty ¢ patient) and

reassortanngﬁgu% (%eps au@ﬁ%é’%ggtﬁjrgg? é%ht a{: : %rleaﬁbijz ghe

Re?%sms@&é #184di6SRRns B M dlfRrent @nbsie: s2ep@hi nﬁptre@keru(s SEQtheir
0) and | anbda-1 pol ypeptide (SEQ I D NO 21).
manifestatiorisan itheef encedrspadyneptifle areshowe lrv%iabl@ﬁ‘ The awdh%%aﬂons shown in Table

1 show m%(? gge(r:tgotgﬁ r(bOt{éescr | ngl%ct—:rsof T %lE)IRS %ﬁ:ﬂhg H)rgéloi[ &'\ﬁa‘tlve nature of

es no Ions In the nucleotid
many of tRfodificAorR} irkthe @éqmeﬂ@eof(%églaeﬂte endodirg. pdﬁqubtldes assomated with

nodi
RNA-depgrdenisR AT Tessos. anespiPh Bl S AFAT LRI i FOT example,
many of tﬁ?‘%rg?\ﬁeg Elt%lhgﬁgo s Pldised hbBRid ;%E eScdatediih YheAd é&fon{eastegm%t The wild-

a Feovl rus. eovi rus Having Modif
type L1 g&auesegesnbdidoddatanais? mﬁankldr(g4AhDabIbrotdmed@pegnamddambda -3.

i T R
mediates %ﬁ#al]l € PRifllsSHhAS Rﬂlf’h%ﬁl@dé@rs vRERA R phrvieles Y Pertider

I an orthoreowrusesmcue w t hout Jlmtatlon
modificatidea miengolmac cAbmthy M2 gaiares scgaent. f Bie \é»l@rmmeé\dz TN segment

encodes a@@ ﬁ\%ﬁ%u? ?@E?é%k]ﬁ%éﬁgégb%%}g\éﬁgg %f’u—l fq Esul%gélv%@ﬁlt thé ?&ulatlon of

particle- bbﬁ}fd tARERS Al Th Yd 6K hodiBcdtRAY kst s (isetied ih Sl St &d M1
froma source in nature such as froma patient)_ and

genomic yegasstsr whith enewsigisigmes apd gei-2,aegpectingls anpgtayiolgon transcription
or single-gﬂqmggﬁl g%?gué)eenetpanﬁsc?m Bl}ﬁ i difi cat! ons to the

ON C seghents of a reovirus and their
THRNhi st Asduensrovides e Iansoddd, pialof paptombinatien shawh gemome
Table 1. The rmdlflcatlons shown in Table 1 show
segments gyl cPRAR NS 95 MBBRKCIFIR 2eHdnefliHeationg in R%B&?SPF%ﬁ g5Rmg sggment.

Provided h@rg[‘n?l@ Vil r]‘gsle%?ﬁ@l%k\é Rt %Eﬁng(méf@%o% ndcte acid modifications; a

|ons) e s quence of segnents encodi ng
reovirus $iofenpeietsegasntdmsingioat edmerd mdRiiAace pnmdﬂ&cmtlom reov1rus M1 genome

segment e s o Fisee @GR4 THERI) SO IR G2 ROURPES tplophaving one

OrmorGHQEQQ&ﬁﬁQoﬁﬁfcgﬁ(ghsare located in the LI genone segment.
dtype LI genonme segnent encodes a 1,267 am no

Aaedvirug M&ehﬁja)a sggrotngihas, d@sqxgmiee dny earhbiaatin ofeiisps npre of the

followinggR<GRAE Adrl PR POV Yy Akeor i 7 LS PRttt P, o

position 2289 San ANd af"P_tBHﬂ@mﬁsUZ@ﬂQZRN% @ﬁﬂﬁd&ﬁﬁdnSZ?\MI HCrut peaon PJ%S aCat
particles urther nodifications were observed in

position 2983 gamb epasétiprehies3, areGut p@fsﬂﬂ%@mng@h@rﬁé r@éfgvr-etﬁtGenBank
Accessm“ﬁf lﬁﬁ\%ﬂ?ﬁ;??A%Bw D@ :)g@?é{ﬁg ﬁ%@é’ (f‘}'egla ?%’ W&ﬁl%matlon of

nv O Ion O
one or more of the following nucleotldes an A at position 74 or an A at position 624 (numbered

relative to GenBank Accession No. K02739). A reovirus M1 genome segment has, for example, a
T nucleotide at position 1595 (numbered relative to GenBank Accession No. AF461684.1). A
reovirus M2 genome segment has, for example, a C nucleotide at position 248 (numbered relative
to GenBank Accession No. M20161.1). The indicated nucleotide at the indicated position
represents modifications when compared to other corresponding sequences available in public

databases (e.g., GenBank Accession Nos. M24734.1, K02739, AF461684.1, and M20161.1).
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particl e-bound transcription. In addition,
nodi fications al so were observed in the S4 and M
w@ensmmosegment s, whi ch encode si gna-3 and nuPCT/CA2008/000483
respectively, and play a role in transcription or
si ngl e-stranded or doubl e-stranded RNA bi ndi ng. Thus,
A tmvguﬁﬁamﬁéémoé\/mpbw ks fof gkarnple, B, Combmmnmf 0OBAYT more amino

tion uch genone
acid remdt?e%ng)nolv:lg t ﬁes&lue Zlﬁa%n é n% a?s]u}ug';?%?g%iﬁ]i zH rf;%%ue %?a giw glteremdue 755,
a Met at rgaNRIMS 658 Bredttresic6gdrd@redidud $32a 1.eQ¥i fe'di%lué— 79, an Arg at
one segnent having one or nore nucl ei ¢ acid
residue lq%é ?

dPrra Yalef esitue 407 biimbgsedaglage sneerfiapetncesrin No Mag734.1).
It is noted that"Whén ﬁg%eﬁ{pg @l d 15@?1% E&rﬁﬁltléeg Aal Qﬁ leSigyd e OM Val at residue
genone seg Pavi % oné or nore nucleic acid
1071, the puigipépiticatsequeace Aundieconzprives geaamens aftiteral biganigs ¢h MB@mino acid
gé nor e nucl c .acid dlflcatlons A reavirus Ll
sequence.

FROTREUS é‘§ﬁ’@ PHRREPIAE Pase KATRYPBIPICa ARY CHRYNRERN QfrPngor more amino

acid resid®3€a PEu T0e6id0E 14 BEa LR AW fygc(hﬁﬁﬁ)ér@g §elat§ve-rtozﬁenBank Accession
position 660, a G at” position 817, an A at posi
No. K02739H8%t lsanotédethatpwhelt the moweﬁlquwﬂ’l@e avmpossistai Immat res1due 14, the
a C at . os' ign 2794.. a C at position 2
polypeptids’ S&q‘é?HCBS%fmer SPbeBa i et Ane Aad o b asFB I a5ing spsiqpauence,
A reovirudggl 1}\%9@3@?@& Bas( RERONER, SEASS AtMEsilR @Gﬁﬁﬂ)‘éreﬂ%ﬁﬁ% f'GenBank
~ No. 473 .1}. A reovirus S4 genome segnent has,

Accessmné}[gnﬁ%m&ﬁy A asiviras imor pdlypapside hasidereexempide Ser at re51due 528

e B TE AN ESLLIESE T Ao AL R s B0y B
indicated Mltldﬁ&%ﬁ@%ﬂts RodEiR¥tidrdSvidn cgLPerE t6 6GREBdrrdipsndih@Eequences in
a T nucl eotide atbﬁw7|t|on 1595 (nunbered

public dat@l@p%ﬁ (,e\ge (FenBagk Bsaessiandiass A1, LB 91 6846 1084.1p and M20161.1).
Asru%QﬁY hélléﬁl Man(?? H?{H&ll?f g%gg’h%%v rusols 3%&\{1?1{ Rhat %tagzat least one

nucl eot’| de posI't (nunber ed Fel'ative
nucleic acidaorBatiko Acid exssiificutibo as bMORGEd ) wild bygeisaglienatswdtrived from, for

cl.eotide at the |nq ated position represent , i
example, ¢, el QL s @ ARV oM PRIETLY BHERNE GPPUESGRRIHG @ virus which

has been rﬁaﬁﬁlﬁ{ﬁﬁ‘t@@ or ﬁl\éﬁifieﬁ% ﬁqe' IchHHtQ} 2%&?%%3%?&6& &r Iglodlf@g RRRA M ses

Accession Nos. 684.1, an
include lammazmtna)nsmmmmﬂgamszeﬂa/nts@tmss Thedeyyseginischee Haspgifisiable, in nucleic

i nati on of. opne or re am no acid
acid and/of SRR 19 St Bomr s Bples Beriy R ahaEY sBanS (e pfBCC VR-
824 and V&-282( re@f)ec:lh@'éllﬁj URe&@J@nta@vBY&)dﬁcaﬁSﬁd @BUfie 6? MordoMek g@ltlome
resi due 756, Pro at residue 926, a Pro at residu

segments, @@Sencadqdavplmeptlé@,uom bethgimdlsalnswlgr@n freadditen tlmlgﬁnome segment

or polypepilgggé%tg gﬁﬁ%\éﬂedﬁﬂ%gé%ﬁe néfﬁca%oﬁg S rl%)ﬁ(gtlerewh%ﬁeovi{gs optionally

contains ap SR \gpRGrhé Cegnig Uil Cieerfoodsy the enfa-Vpdlypéptides iadd Qma—lz‘bdl)ypeptlde
a Val at residue 1071, the pol ypepti de sequenc

for exampleyhasret YE# SIS BWraer dlbaishe filowingipesivons: %H&ﬁgb‘?i R41, 255, 294,
296 or 346 %nﬁ@}e'aqr dﬁﬁk@to%%ﬂﬁ?\cc%sfo%ﬁ% NS 6@'4@@?})3

ypepti exanpl e conbi hat1on of one
A mbdlmhateaoragﬂnnmlla@cdlrs asthd lneslblcalcldelavcﬂl whieR inthyeor Idayoriot @anifest

itself in thg\é%é@éqi g&l@h%)u%gég%gga%feé ‘Foga qufgltl%% Ia%ﬁﬁ él%c?uq%ﬂe g/Et%ggtelimitation, single
or multiplfﬁ%&lé&ﬁ% itARsiBEAUPRARe fb%mfn'e%?ﬁyﬁmkﬁﬁb A pyrfsiifePoldfansversions
(purine to pyrimidine or vice versa) and single- or multiple-nucleotide deletions or insertions. A
modification in a nucleic acid can result in one or more conservative or non-conservative amino
acid substitutions in the encoded polypeptide, a shift in the reading frame of translation (“frame-
shift) resulting in an entirely different polypeptide encoded from that point on, a premature stop

codon resulting in a truncated polypeptide (“truncation”), or a modification in a reovirus nucleic

7



10

15

20

25

30

35

pol ypepti de sequence further conprises at |east one
addi tional change in the am no acid sequence.
wae@suicus nu-1 pol ypepti de has, for exanpl e, BOT/SAp008000483
residue 73 (nunbered relative to GenBank Accessi on No.
AF46 1684.1). Areovirus nu-2 pol ypeptide has, for
acid may notghpnge thg emadedpolypeitifiget B2 € slentitoe Femhserske ) iSce, fooexample,

o SERERRNOFEB3S% 0, Nl 1208 Hon TG L BIHERESH, 903 e

Acad. Sci.nG8U,fICHEIN 619; WhED. S Pafeal 96, 4, 9501 Mefor AREILSSR AR rvative and
sequences in publ i c_dat abases (e.g., GenBank Accession
non COHS%@IWWW?%CI@ Subgtinntings. AF461684. 1, and M20161.1). As
, c ovi.ru s a
R R AR
methodol@gés wimbudhi dré cmhm(en:lzﬂly aaitpde. efed fsolifbrcexappe:, SEhRAGES

' | d | -
oSSty T R GH T b oLl Bt e, 06
LlpplncotﬁWYl'hﬁh'ﬁ MY KN 2 (REE IR “1@6'1|aéhe qu&%m TR kLl xﬂlcfelfbeamds that

| aboratory. Such mani pul af ed nodi Tied reoviruse
are Substanmilmeaﬂamddi’m othgr sualeic a&dswumw}aqethleg ect wenkdy mswated Thus,
vers are ui. shabl e,. i n_nucl.eic ac

an solatel TR GRS thobb BB, B it e Bmpsighy fre
of non-rec¥itd] (é@%sﬁéél@'nﬁ@le{c%cﬁi or AEirRen§rite @BtheNFmasR. essentlally free of

respectively). Representative nodifications to one
nucleic acighpasregponding @mmemmngments hin aldetooedn p@layqsieptcilqﬂceacld

mchudes b Bbotedh B a0 e b Bty b Ml S e

Mdsmﬂtétioﬁahtecgeﬁetd%‘ddﬁ igHeethchid &id of ArdoRRMS hidigg OB hARBrloY methods
contains an S2 genone segnent, which encodes the

known in tblqeg'aﬁta_}"@r gsAypleptitedlrectad @%mng1@@Wpd gemoﬂléy a reovirus nucleic
s AETLE L5 4t AR5 TRl G gy

directed rrmutagfaﬂﬁsls( riuniblgbmd:lefoeﬂdatdumaed muGieBadi aAoligsfictotil®encoding the
. 4684 1 |f|cat|on generally occurs at the
desined iRy Sk s iggBIca Kskip one AE3IR! il Neoe! Inteifsf aad serves as a

primer for! 1¥1§1§{1$n bmmesﬁ%%e% R RERE] tﬂ@ Dll%@gl'cfebﬁﬁ‘é &&Fﬁnfn@ tfe sequence

nucleic acid i'nclude, wthout Timt sin
change is mgorpiopited mm:ﬂheotwdesymtlasuzed stoms. 6pe1,rfonexahq>1@d¢unkel @985, Proc.

Natl. Acacﬁ&g :{25%; gg4g§ Igl?/ {ngéa:l §%870 é%‘l}fg)\(/rggls 2}823%6(7p évivin%clfl?ompson
1990, Nucmdddsm@ NBSUSHIBSHAsAR] 9D NP MONBLIL 5PDISDedy & Nickoloff, 1992,
dification in a nucleic acid can result in one or

Anal. BlOCV?ﬁ’I"e 200184 eanda¥himada 1 @il erbnilet Baeli, vé: 14 no aci d

hi
Otl?#&ﬁértfé% tdr@%?l}lgﬁlg%g?dlt R nsll(% gq in rﬁ)}ﬁf\) eptid 1§’1ﬁa (Bsr) 1n£o a sequence For

example, rhe&lﬁbtﬂ higeicacils afer\gdnéﬁle)d i IR Bt cmﬂu&zﬂ%pﬁﬂh@ﬁs NPOHBEptides
m t hat poi nt, on, premat ure stop codon resul ti ng

having the| dosized ?hfﬁ&%\tneaamae |a9!§essque@ee gan bagherti¢ablorsynthesized. See, for

h
example, l?%%‘ éélrllé‘cegge 6% Io}f})?ge]g(??v cab‘ SSC'? ;”t?&f l%?ﬁlggétl-@a%lfl lilgftere% ANH&ein.

Selection dmaoxdbtype b whidhereofious ie natrm;luel,ly gmh/m(elg ;Shusarcengtapd/or chemical
mutagenesilsgégé fgred(@mpkfa?‘ugd ﬁtﬁgt%a)gél%Og Sé—le nglgrq: 9;&%6;%3%53%’7& also can be

used to gehérite ntSHi BEHoNPin l‘f‘le Aedeit Qdid ATa 18R AIsOFUF @xé?l‘fbde the modifications

conservative and non-conservative an no
shown in abilsst wers gamaeated by culturing reovirus on human cells (e.g., human embryonic

kidney (HEK) 293 cells), which are not typically used in the art of culturing reovirus. In contrast,
cells that are commonly used to culture reovirus are described in, for example, Tyler, “Mammalian
Reoviruses,” Ch 53, page 1731-2, in Fields Virology, Knipe & Howley, eds., 2006, Lippincott

Williams & Wilkins. The modifications described herein represent an adaptation by the reovirus to
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Nucl eic acids fromreovirus particles are isol ated,
for exanple, using standard nethodol ogi es, which are
W(ammm(mi)zal Iy avail able. See al so, for exanpl epCBch2G0B/000483
et al., "Orthoreoviruses and Their Replication,"” Ch
52, in Fields Virol ogy, Knipe & How ey, eds., 2006,
human cel]_s; ﬁgb}pm\mst alsy 2 $q1¢gtmn &tepiat gachof these gb&gge p@nféqamlon steps by selection

th lagest g Bl pIPd ey e o Bl o B R gt fese cons

AR bite $héfR rhb\BHicRiofs HekRdell imfovedPinesa rebMtss n@leic acid or
"isolated" nucleic acid includes, without Iimtation,

polypeptideetusmartifiescire resongtiteted Haing methogds &pewain hefapte Secgf for example,
Q | 15) [.ei
Schiff et af] 'b&}%?%/dvg@ﬁ%s rﬁ%dgl’helr@eﬁlc%ﬁ)gt Clilg H% Slg é‘?’] 18§ H%Zo%? I@mg? & Howley,
eds., 2006)’11LI1@bﬁllc6tt Mlllihnm&f\@ﬂhﬁﬁttﬂﬂmgl ¢l o1 96, Viidady, 69(9@9 8Bp818;.and U.S.
ition, an isolated nucleic acid inclydes an

Patent Noss 1 8006 B 0RL L Ei00 A0 16 WL Hs S0 B bAROH RS bagine Ohe or more
modlﬁcatléﬂﬂhnﬁélf &qﬂ%e%‘r&cﬁﬁﬂr?ﬁ %‘P@kﬁrhﬁl@t heie Laj2@ oQﬁ‘BS{ ﬁ’éo%fiastlc cells

nucl ei ¢ aci a’ reovirus using any nmber ~ of
(e.g., MCH‘VE(MHE({ZE AcpesaroniNo. HiB-32 Y}, SKIBR3 @xﬁh@ MQGSICﬂld\I@IH%-BQﬁ or MDA

genesi.s ca ed.to di f [ | ei
v 465 (SEC0 RS0 e 1975 Tl bR ceredntseroe nbalgher s
characterls%cg %a@hfa?%cﬁgaté'f%la%ﬂﬁé 9 gréwl ddegritbisd eek hdediifg et does not
nmut agenesSis. In oli gonucl eoti de-directed nutagenesis, -

contain onger olorgyudificeterisd & comizes Aty aelﬁétedefgilcp\wg@hhwglg lgl)a Gl line

s FEUFOSE-\ BT A0Fy SEIDI RPN oo

Suély EHah@sdristicd hctulde SwitRsud Emitatibe, 28lihgeaee kaebt Heis; an increased size
cont ai ni ng the sequence change IS incorporated_into

of plaque formatieniiay Irgyerspd ity @R NATEpliratigaean lﬂ@ﬁasési aptpI0& RNA transcription;

e om0 e 8y S 3o s

number of Miahp®eny; hi Yredsod bblhACd)dereRﬁ&Js to b8 18348 2p bBahnsacHl; an
increased pifaaps Ry [0 5046 $ihaRie il AR, HUGBIeTER Fell M including
apoptosis, %'6810515 of aﬂtég gglegheén ééﬁ%ﬁlt?&@lﬁf&wlklwrﬁﬂ 148 8fmlaf nb&astic cells

to I nt ro fication |nto a sequence. For
lines; decrea@admhmunugmhucﬁtysd nmmmh@luan cals; disffamtlzg enweptilmttyusiingrferon

it DRGSR S GRS, D08 S crey

mteractlorf? B? fHeGlitty t&b@f@a@@éﬂfg&l@e tuPR6Y epltBpese Xt hallBaREvifusé€ Adving a
2005, Proc. Natl. Acad. Sci. USA, 102:5014-9 and

modified seqmce ateesslecteds for nxarselr:e@ therabdity 40 baically ipgest amaninalian cell
having an g%ta\? olg g}s}z]vagfgltSeﬁi o?!al( f’ﬁe& :No. h]%rkﬁel I's)

agen SIS See, for éexanple, Rudd &

Reb @ify/parZé1&are dbtafsrd usivigladlly ngbeﬁﬁ‘ rﬁélﬁ&dsﬂ&))ovx&ﬂ iachcan Be
used to generate nodifications in the nucleic acid_of

example, rgoyigesgs prgsultpisel ik QA mouse Rarohlgst oeile at hynan cllswhei AEK 293),

and the v1r-£1?P rﬁcl(l: Wlﬁ@(ﬁ%&&lﬁ%rdi%lﬁﬁlghélgg%gge EI% }Sx%léhgéeogglfﬁfﬂ%? '&1

“Orthoreowfruseh and @haoReplycmloa,r IGh madFieidsthaolag;t, Kmﬁpec&Iquan@ds 2006,
ippieor S B RCR RS B SRl B SRR nd B g s,
7,186,542, W@Wﬁ7,%ﬁ‘808,916, and 6,528,305. As used herein, “purified” viral particles refers to
virus particles that have been substantially separated from cellular components that naturally
accompany it. Typically, virus particles are considered “purified” when they are at least 70% (e.g.,
at least 75%, 80%, 85%, 90%, 95%, or 99%) by dry weight, free from the proteins and other

cellular components with which the viruses are naturally associated.
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Reoviruses,"” Ch 53, page 1731-2, in Fields Virol ogy,
Kni pe & How ey, eds., 2006, Lippincott WIlians &
wOelokitn®o4 The nodi ficati ons descri bed herei n rE@ET/€az008/000483
an adaptation by the reovirus tohuman cells. There was
al so a selection step at each of these plaque
A mmm h@/ﬂmgﬂhesmelp@ a91d sequenseisheva heFigaregds? apd 3¢eQ ID NOs: 1-

10) and th\(/:tar:nlﬂI ea]c(% Isea \lje rawlé'fnllﬁ t | 0%5)4 éear}(§6 ?Sﬁé m%{logowlhéch contain

_ the nucleofiddahd QﬁlﬂoCHﬂ:Sd lﬁaﬂﬂic@lﬁﬁﬁ shoWh QISR 1] WhPdepoki@@Mk itk the International

nucl eic acid or peptide, virus partlcles are

Depositary AgHosity ?ﬁf?wdaé #%%tmbMR%@b\}ﬁlqgﬁ Laheratgry, Pubdie Heplih Agency
of Canada Caxtnlggﬁlrﬁt é%ﬁéxf@é Mar'g %133)5? E'%g?kﬁ?ggp-q%%bér 19,2007, and
assigned A:m&;m Ned0902006 Thisi deposicwilt bé/hhhintaaxli‘ml udVY {hsitérais of the
mth e ., 19 Virol ogy, 39(4):791-810; and U,_S.

Budapest ggﬁa@/nqn %intemagg@a% g{fgo gn;tlm@f the Q(ep()gmg(fg\/lg‘{@rgghgns for the
Purposes &F I5a¥§1t PRoRed ROl Ui ?§51p§%k&gg%ﬂﬁa&r\?£@5§dm eie)’ &8l éo?l@%nence

In their sequence afe cul tur or exanp
for those df$ROI mehd: grt and sewp hmsdmissior khas a depayit, is Mghited th@@tentablhty (e.g.,

d 35ﬁ§$é§s No. HTB-22), SKBR3 (ATCC Accession No.

under or MDA MB 468 (ATCC Accession No. HTB 132)

ceIIs) and sel ected based on any nunber of

characteristics that may indicate, for exanple, a

Methods Cg‘rﬂb‘mﬁwvawiééﬂmﬂkfpdlﬁedé'wenw t hat does not contain
eg?r?%d rev1%1fn?30{se%g t%x%nms él%f §Vﬁaﬁign§?\ﬁogo%?g(§ E%SIE%E) ,307,

6,261, 55506 Be4 W 5,5 rE49 ind €8BI DW 5)Jreonireet usdha Rbst aell'8MalPhthway
nodel system Such characteri stics i ncl ude, w thout

machinery forflopay¢aate deuhlersiransisd 8 VAreetivated fratesn kinpse (RKR) 484 ghus replicate
in the cell> %F@ﬂé)oﬂltﬁ&g gl}]sfc?\'r}]égr&é grgée]t 0 a'VQ %F&gﬁﬁg orlngrl] z%rﬁ{sbr@%wrus to treat
prohferatlamdismlefsaﬁmhrmmﬁle Rfepxtesmivaﬁmmnalamdlmmasedbgs,ada& slicep,

us assenbly and/ or packaging; an_increased nunber
goats, Covysy LQFF‘?SaPIgﬁf%‘eW“ naW“P%E% é‘ﬁg bﬂm%ﬁ‘ 11 %9/566%‘3?14 @oppiigy” includes
any mamrh4l \Q%é J&‘ﬁ?er?‘ﬁ\/ebdis&dap“ cell; an increased or
enhanced ability to uncoat; enhanced cel | lysis or
A I'prdufeeativetdisondar fsl angteatiwlai disdrdeli ingvtaghothe esllsprohiératosicge rapidly

aut o -.an egnh i.nfec and
than o] 530, B SB1 S GP LCEARECSl Henee) b BRLgErertE o rapidly
than normbal¥BHIE 0 AEFYo i felritivie i JORABFBhdl@des Gt liSrot dindife@rt& Meoplasms, which are also
susceptibility to interferon sensitivity; decr eased
referred tot amumprsy A oorplebm ineludes but smchhieitad Hr, pgndreatisrcanedroeast cancer,
brain cancer F egsglgob 2}% HI%)Ve%g c nclep L8 p(gst?egé I(éa)n%ekaalo{er&garl] g%)xﬂcer tMyrmd cancer,
renal canceg Qﬁtdlb.lls@ﬁcé};’:ﬂ\ivai?@aﬁbemufdﬁ%%rﬁﬁqﬂ@ g laukemsel ﬁ@%@;ﬂasm includes a
for exanple, for the ability to lytically infect a
solid NEOpASHEEHS: SRTCEIIR OT FRAGIDABA LA %%anicveuﬂa@“ﬁla@ feting thpBematgpoietic
system (e.g.r Z}Hﬁ%@g nerge%lgelﬁﬁ?;(?@@r %?a%r\%%?sor#‘?g}ﬂc[yd% tﬁﬁrad'é I’S:CL t$ithited to
neuroﬁbrca]na‘t031§or exanpl e, reoviruses are cultured in L929

e fibroblast cells human cel | s
?1 yHia Byel {atlﬁg,dtsp éisfo 5W|}1th|rg@w%llﬁbsegtagﬁd%aanent at)least some

of the proﬂﬁ?ﬂﬁ%‘%ls@gﬂave%%utaﬁ&{ 1ne»¥ﬁ‘1@]i’ lt}?ei Récé'éhg {or&h e‘i’ément of the Ras signaling
hor eovi ruses and Their p I catl on,

pathway) I-‘5| a@tl'dzged[ eftbérabsechnipe., Ey aioame/yltmgdslta,tloa@@&as) or mdlrectly (e.g., by

activation of an upstream or downstream element in the Ras pathway). Activation of an upstream

element in the Ras pathway includes, for example, transformation with epidermal growth factor

receptor (EGFR) or Sos. See, for example, Wiessmuller & Wittinghofer, 1994, Cellular Signaling,

6(3):247-267; and Barbacid, 1987, Ann. Rev. Biochem., 56, 779-827. Activation of a downstream
10
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Li ppi ncott Wllians & Wlkins; Smth et al., 1969,
Virol ogy, 39(4):791-810; and U.S. Patent Nos.
W@ 2084611dL; 7,049, 127; 6,808,916; and 6, 528, 30BCT/AA2008/000483
used herein, "purified" viral particles refers to
virus particles that have been substantially separated
element irf tho Mas phthwiaz rinoctmiwpdoenxasnnlhalt mutation wiithin BdadnPemfor ¢xample,

Brose et aly R0 Fadter Ak 2 BRLL 100 B8 B RIS po bt sfine
proliferati®& &bsoRAeP4 cal & byahutddsas &)ﬂyﬁjﬁegulﬁﬁ’dngm PKRI 8ee ffbpéﬁafrﬁiﬂe Strong et

E oteins and other cellular conponents with which 't
al., 1998, §MB(2ds 14885 h8eUral | y associ ated. A reovirus havi ng the

A %@/k&ﬁa@% %61)%8 g%gﬁ% %hé) X\g’]dxscnos% Ydf5p IS]Hdn%nlg{%ged?‘[O (a%%mal that

am no aci sequence

has a prolifér@tﬂfr@&sérdeﬁ Asunzd &e(eSE@dﬂnBuN@loh réfm%&?o deldre o f ﬁ@édvfmuﬂ such that
he nucl eot ide and anmi no acid nodificati ons shown i
the reowr%(}ﬂn@%s thoaEoliderpitng ¢lg- Wine FOUthBY MM EOY 5P administered depends

on the typ%lgp Qﬁ 1td@ Xndbt‘ﬁE {1&3/ optfhe S@Eﬁ?gﬁé&gﬁ A\l@ﬁde%‘?llegff of administration

cro |o ogy Laboratory, h Agenc
routes canCaeremtido yeti0 For Axdmplgt fona Svlid néﬂptusinphg is h@uessnb)lbaa Canakas

S o e A e
admlmsteltea%t}ﬁfeﬁ@us@; ot 1Bﬁra\Eéd€ilﬁ91@§t FIF &Rh MRBpfakifs, e Sthpat AR @Qsllly
Recognition of the Deposit of Mcr oor gani sns for the

accesmblepmt}png‘t@bqg}y sPelt armetPstases dubrain Miass, d\gp@vgms 1$ gdministered in a

e Lary and S de el a £o n ence,.fo
manner sug B 135 eRppred Syl Cal P thingn e Rl UNECRAREE lithershy reach
the neoplagmc@%oﬁhﬁath&aﬂ AHirheAohiRY, iRdBcaliil fubch@néuslyy BERkra-

C 112 Met hods of Using Reoviruses Havi ng’
peritoneal i diff ieeinSedercis @dminigered degai s nrlustingi foueiample depicalbr(c.g., for

meonc S B e Bt 501 R "B B

vaginally (ee@yiof va®ialisevagitabasoplahl), sasRsopat inhalytioRedd. Nfok !/urig()leoplasm)
downr.eg Jpjate doubl e- stranded RNA-activated protein

A reowru%dsr?aggna( RGBT ARSI RROPIT AH@T Exmore B4 age location in an
individuauPon these di scoveries, nethods have been devel oped
for using reovirus to treat proliferative disorders in

Tangeteded dminiRepies@ay be iised tomdmadiser mbunius Miarexardplgsdendritic cells

contammggqa %e]%?ﬁ{rﬁgr%ggha g‘%gt greg }%a ﬂﬁ)g%:%ﬁ ?ee ?’F ex&mpg%{,{%gﬁﬁ)hcatlon No.

2008/00141"8‘3I W@&tﬁé?%xﬁﬁﬁ%f tz‘ﬁ@@t@d BelVedy, cﬁlﬁfe@(:éll’semgj' 55’[1%% teﬁ\get cells of
"proliferative disorder" is any cellular disord in

a proliferafifi disordge arndpieserdiminuhe rechemﬁgn of o sgoivituy wmhc:hrthemm See, for

e RN Rl OB o 1B T O Ry 2,

A &opfr@é hzfv@‘rig,ﬁ&i megiflidsequate h9dibdloRd hekdil isi aﬂrrﬁﬁh%tefédrﬁltaﬁ @mount that
neotELasrrB which are also referred to as tunors

1s sufﬁc1elpfég eaisthe prrdifergee diperder (§-gnan “effpstivemaynt’ @aﬁcmghfempvé disorder
is “treated® %%Eladmiﬂ{ ﬁ?@lon%@‘g‘%gJWrup 5%1?1%8?&%&{16({ &ggence to proliferating cells

affects oncEOﬂ mo&cﬁy&ipt@ﬁmﬁmhmdalhyugm of thadizerder irehaling; @n¥c,hcreasing lysis (e.g.,

nal cancer, ver cancer, . neurofibromatosis, .and
“oncolysig éaE cgﬁs Aedﬁlégl'gﬁ w.,lrppﬁﬂqg@gglfgragng cells, reducing the size or

progression of a neoplasm, reducing pain associated with the neoplasm, as compared to the signs or
symptoms in the absence of the treatment. As used herein, the term “oncolysis” means at least 10%
of the proliferating cells are lysed (e.g., at least 20%, 30%, 40%, 50%, or 75% of the cells are
lysed). The percentage of lysis can be determined, for example, by measuring the reduction in the
size of a neoplasm or in the number of proliferating cells in a mammal, or by measuring the amount

of lysis of cells in vitro (e.g., from a biopsy of the proliferating cells).
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solid neoplasm (e.g. sarcoma or carcinoma) or a
cancerous growth affecting the hematopoietic system
w@ eoog/1100by/mphorma or | eukem a). O her prolifer aPCmeA2008/000483
di sorders include, but are not limted to
neur of i bromatosis. CGenerally, in proliferative
Aneffentige amofint ofidreghirusduvingusmodified sedjuasceas tieteahimed b an
e tleat SO rolleratn cell s have .
individuaRgsising s ROGAL LS RENTRA YEARCURT v iTb it B fndiyiguals size
age, gendgaﬁncﬂhg@?kle'aﬁ@ ot BNEYoteristic@6f ﬂh¥%¥(ﬁﬁ"€raﬁh§ Ba&rs. diok %Qatrhlyle for
(e.g., by an activating nytation in Ras) or indirectly
treatment péa gumab,wpamﬁlma@yow <§¢ 1@ plague faramm ounisdRASH péargovirus is used,

dependln%?ré%ﬁ{/pé le%: E.Igd E&ggh ;f{f \Pclﬁ}/fgraHACt I atrlnggp%lasm% %fe'ﬁt TEE P ective

amount cdnf tﬁ:ﬂ@érﬁ raB&tl IO(DIPF\UHJ@ lﬁ)ﬂbf@ﬁigmko o o't ol bl’o&y‘ BRI (e.g., from
or Sos. Wessnul | er

about 10 %FH Kagréy é,vlelghimoutb@ BFHHESP%WP%QU é(@pvu_’ws 2dtpinistered in
; C 7
s 0 SRS oA20T . A 0B B 7GR o
administetadalouck@sentlyat cexsaoive]y (& gnﬂ\at‘ b period dfhdays Br Raéks). SEsatment with a
for exanpl.e, Brose et Cancer Res. e
reovirus hgying gguo g%seqpﬁncgdaqq g‘Blﬁl seyeer ay§ o seve gpafhsfo(lj pntil diminution
of the d1séa%§%tdcﬂ&v9d oliferative disorders caused by nutations

or dysregulation of PKR See, for exanple, Strong et
It @lconter@dBed BdBa deoyiraThB3&a o6dificA SEQIVCE asssdlh@lvsngleealn 1s

. nmodi.fi ed sequence.as d h
optionally ihisiet R RARey o ih Sisrnraran A of Pyiran it €y
neoplasm}) €l Q1sH is eshdrplaict Mat @Redveius hvih® a deddiNQy ééq@énc@ is optionally
reovirus such that the reovirus contacts the
administepdgnicpeipetiongvidlept o adtitionte tadeatiop thathoh iy Beberqegtanplated that
a reov1rusan%mn{§: 21%18% ?gii g&fﬁ%ﬂgel tlél{lﬁx éﬁglg iﬁfere(Ak'? %rg gﬁcvtg)rlﬁ%ﬁﬁ]gr in addition

to known afitidant&tdoatpoands; ohﬁnaﬁhéra;seuhe agEms, Qyiédr uﬁmun@u@mbﬁve agents.
for a solid neoplasmthat is accessible, a reovirus is

Such agenggiinginds Bpieare B9t kmitetto. prijusraural, nF@mY&lqw@nlﬁF@B@P@t‘? '

0 f.0 S
o REERLTST oy SR B, SRS, bR
(Epirublclmehpiowlan,, and.Rpxurithask amlitodwsto Irc;cepmceslsh lak hem.e;ithl topoisomerase

. ..... the body such as netastases or n tunors

inhibitors S84 GIGPaRLIe b TP O G BRI AP sich & carboplatin

and c1sp1attlhaﬁ§5’&rsts§<§1 SMaEAThE Bhxoderd, r%ﬁﬁ&h: thB@pRed¥ciofs thitiSxifen and anti-
mamal to thereby reach the neoplasm (e.g.

estrogensj mterlaulhes;antlegferomntarr(avaamshlyltorsnpnogmn@mmlahagews LHRH analogs,

eriton QVy,r us Iso

wTOR infiEGl (PR BBt ey AR bR orecy b cBubiig) woiesfo 86, 2005

Cancer RESQJH566882Y90; @ndRao EO41., aed)zarwma)can@é;ab%ug {oglrs, 4: Gplr-ssx)r ahd
or esophageal neopl asrr), rectally (e.g ?I

combinatiegs Bieea®f-al neopl asn), vaginally (e.g. for cervical or
I
It s%hﬂ& coﬂﬁg‘% n%’?é%’atr gge\%l)?rr{&%/ hzﬁén%é’ {noﬁﬁﬁld%lé/ﬁlge rcrié ﬁsl S IHIS%FCd in
conj unctldi‘rywl’fh g agdﬁﬁ thavoen indttase aridihelial perieabelitytuat/opdecrease interstitial
ocation in an individual, Targeted adm nistratign

fluid preS%e uSech agsnisansides frexampleg U NFrd SepdPr exampif-cacchi et al Al 2006,
Clin. Cangé:‘rnﬁé's.',tlﬁ.q 768lghS 1t is contemplated that a reovirus having a modified sequence can

be administered in conjunction with any combination of the therapies and agents described herein.

Pharmaceutical Compositions
Pharmaceutical compositions that include one or more reoviruses, at least one of which has

a modified sequence as described herein, are provided. See, for example, U.S. Patent No.
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containing a reovirus may be admnistered to a
subj ect. See, for exanple, US Publication No.
wQao@sn00a4183. I n another exanple of targeted BE/Cxeny/000483
carrier cells may be used to target cells of a
proliferative disorder and prevent inmune recognition
6,576,234 01n addit@viorans oniorhraomizysesaatigast Swenf Wlgeh bmp@ﬁe@swence a

2008, Nat d 37-44 0]
pharmacergisal siniReBUIOP LS FEUAE B s LB oG8 R SR el oBed
pharmacelﬁﬁc%ﬁ& BedeptaBlbabi G lifdl ks a0, sfffdblid to?&huid&naefﬁilltﬁataﬂﬁs asa
treat the proliferative disorder (e.g.,

vehicle, camelfceramdr@mzfmtbmreqvlruﬁ Ehléﬂ, fcfr@%ampkseecqua%\s cpglaining a reovirus
ed"” when a t
L T

elixirs, suﬁi'enﬂ@ﬁsﬁ eﬁMI‘s’iﬁr@ Ngol@fons) symmader@somas afolider idiadoyuiddmedium),
i ncl udin |ncrea3|ng lysi

|

ointments spnieienss &1 & amplsd R K ) o178 HRIHBOT ﬂ%?facg?’%P?Iggg ; y‘%ﬁsagd hard
1

i cof i AFLOAIE LR R4 BaS01e Blagpspolae

Soa@rgxanmpitstod shikublestagras mchggemhbspimtq -puffared sabse e anagher
the treatne herein, the t

physiologisBh - Rp BRSO SHGBOLPPEr APTTHGL. S o hp ehes, gum
acacia, caicﬁﬁﬁghﬁ%h&e al@haﬂe?Q?atgag&% g3fa¥e, &Q(ﬁm@ﬁ%ateoﬁn&58@§tﬁlhne

are ysed The "percent age of KSIS can be
cellulose, gelysinylme]idbos, ce&tdmm, etenbwaterasmlp regdimpeshyleglielopdnAi n

pharmacebql?%l ?(![arég%s?{l%a(gl Il(ft]g’lﬁ? %%Igmﬁ,glﬁ%\yﬁhouﬁ Fgls{aﬁglg Slﬂl?rlcatmflg I%%ents such as
talc, mag&@ﬁk’}mte:ﬁﬁtel Y irefal 68) WattinB apérits; @n{usiBing irfd@ﬁb@enﬂlrxgmnts
the proliferating celéﬂf An effective anpunt of a
preserving egmtsr wsh hawieHyl-andoamilkrvsgheretcs sWescRngRREHs:gRd flavoring
i ndi Vi
e L
sustained @8 @ela@RINERAse GMtkebVitustiarimgandodifibe Bequhmeaaftee admtmsitatloﬁ by
t he prollferatlngﬁcells For exanple, for treat 8
cmploying PrASRENTES BEpIToN (et 1 A0S 16 Eppisemiiavs By gons described
below, otliil&1 s{u’%abglg gote&ign éloﬁs ﬁ;gglgé o%%ﬂﬁwy%%gg%lgﬁgﬁggheg a%:foﬁlli’&m Remington:
The Sciendeapd Radesicp bR inaci (2008f Gewtare & @eronan, edanLippintceioYilliams &
Wilk about 1.0 PFU kg body wei ght to about 10 15 PFU /kg
ilkkens)ody wei ght (e.g., from about 102 PFU /kg body wei ght
Fc;rg)ré}ﬁﬁﬂ soid Ed:lﬁbdslﬁ%n@ Qﬁ’éh ARhIIBE) a reBvir@ONdviiSa mdified sequence is
mnistered 1n a single dose or in multiple doses
mixed Wl(hea pharmacwticalivagier td fum,a slid composrbpe. Boterally, tehlets grrdlls are

ses. are_adm tered co curr nt | S e
coated orc)gleéwwe B%Pogﬂ%gi Bgaqu@ age form Weaéftgp 1n§ %%eaggén%lﬁ%/ A%r%longed
action. Fér &@8WIE, WSaBlavdrifll 8omipick af (ifmfze qoage end asbstef dasage component, the
‘several days to several months or until dininution of
latter beinghis the Semsad angnyelppeees the former. Ebﬁfwra%@ﬂf%élf example, are
rLeovir Vi n
separatedrpé/raél e lflerlcn%)betr 18} %E?\gel éér)n ?%152 féir'hz ?th&égg%l%ﬁ%@?%ﬂ al}/(\in pehrmlt the
inner corrﬁitbh&ﬁrty pess 1ﬁ'@ﬁ‘ﬁmai th@ﬁucpﬂeﬂhmfc&rt@be dgap@l ingeleasegA, Vaalety of materials
faseg
neoplasn), It also i.s contenpl at ed t a

are used f%wai‘genéerh?’o‘ayqfﬁ elcastifge At MateRpls | )p%,a HEWBWI tp(? y@peric acids
and mlxtlilrﬁs 82%61%?}16 Qcﬂd%hf? s@h thiteASd! 'a§ 5H¥Mat QefyddicBhé108nd cellulose acetate.

rther contenpl ated 't hat
Liquid formulations that include a reovirus having a modified sequence for oral

administration or for injection generally include aqueous solutions, suitably flavored syrups,
aqueous or oil suspensions, and flavored emulsions with edible oils such as corn oil, cottonseed oil,

sesame oil, coconut oil, or peanut oil, as well as elixirs and similar pharmaceutical vehicles.
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a reovirus having a nodified sequence is optionally
adm nistered in conjunction with or in addition to
whe@sni@mt i cancer conpounds, chenot her apeuti ¢ BOEOAS108/000483
and/ or i mmunosuppressi ve agents. Such agents, include,
but are not limted to, 5-fluorouracil, mtonycin C
Camapdsisiane fertishalatjair anigafBationgaetnde sthens and suspensions in
phamaceﬁ%f#lgglggesa%%i@;n ag%ﬂug ﬁgslggﬁi%ilspﬁeﬂtg{ otergl)é(ﬁﬂ}réﬁg@lgfeof, and powders. These
liquid or S0UY ¥bHPbSEItiBNs opidhhIBPEleSin bHitabECHRInAhSusEAlY RSeptable excipients as
 herceptin, topoisonerase inhibitors such as etoposide
described gereih npchtaeewiopitiopy &g adsHecreg] Bf examplednpbarer os pesal respiratory
; ti : ) I
route for ) O S Bk e b Rl W AR B el TR e
nebulizeddytuse sf negeyases. iNdbalizedoini®ons amtistidlat, dnscxampbaydiragh from the
.. inhibitors, pr ogedsgagti onal agents, LHRH anal ogs, nifOR
nebulizing eyies, figpyarn gtaghe b feRt SR fofedn LRt poai gppressure
breathing?@a%hinfepgolﬁt’f&ﬂ'@{lﬁyenm@o?25&@@1100% ositidR92re SHARGSlerddeSrally or
65:6882-90; and Rao et al., ZOOAP, Curr. Cancer Drug
nasally, fofaxgapk, frdmeR1ic@S Whichnitligenthe framiutationtilmen epfropridte ngnner.

further contenpl.ated. that r eqvi y us ving a difie
Anethsd TR R e SPlEa frecimih iR o oGy formal
delivery debRbs CRchAC) eARA tRNSRIME] pAthe 8FREM S}brbyidéfé@lﬁt%uous or
decrease interstitial fluid pressure. Such agents
discontinyays [infasion pbe resynphayingpmodifiedsequenge. EhapgistuctBacaidiuse of
Q in. ncer . 2 175-482. 1t i
sansdenl g fies R oeilel? o DRy D ayek TREPArfolding to methocs
known in $RCUE SR, forRxAapRAVISIPatear M6, 5,02529Y. WBichiparthed 4rB camructed for
) combi nation of the therapies and agents descri bed
continuouggpidsatile, phap-dewand dedaerncamyssy gy ingfamaddied seausgnce.
. | . . . VI1.nU .
A FETRES AL i od QELUE R0 TOLBEAR iSRSy preas
(e.g., by tobasaenit betdh d@ohse suah as pliyonotolgdin dSeepsihppriextandhenistchtdn (e.g.,

prior to iniggfg(%i?ltrig ?g'sp’q{ag}zgq’eﬁgél clgxp?gg ggtl)rwq ﬁgﬁ}q%gggrg V\?}{;loe}rrgrl%gease removes the
outer coat?tﬁ‘?clkiﬁsg& 81 the VDS LAREEUd &8l tERERAS the %eét%ﬁ’ﬂ?‘iﬁ'tlﬁé/virus.

~includes a pharmaceutically acceptable carrier. A
Additionapllyar sHicreati Vetylal rgodnsdpyiaglagnedified gaquemes isl degedinsolipadpme or

. sem -solid, or liquid material that,ac a vehicle,.
micelle oG EGE3F pivench i isetmacs eavrrigia fil e TRyPoBsliingit oward
a reovirusC GRR $édvirQEss ORf@tdil tDAs iniBAYdprotSctB@vdoRarugesMged, it tkxample,
sequence are in the formof tablets, pills, powders,
U.S. Patentg¥esn§565.83 hene? §14.84Chet s, elixirs, suspensions,

A P e AR OGBS e Pin v

reovirus c@i BePphekagéint®a kRYAthy coveérgplatedfthit Ackivsitiovsl] £ MeRdenehe or more
soft .and hard gel atin capsul es, suppositories, sterile,
chemotheranewiat 285Nt 296/ {MBWEOSURAEPSEY 2R8I (§&cleRtcatifFoXRY dntibodies). A

pharmace R ERPTRAE F2, oML R SrBRULel 3 R ubRERHEE Sy Thg e omi
dosage foansi’e‘pf%ﬂoqaﬂysﬁb{ll@r dis¢ratctungte suichbikt asasdiarysdesagesdor human subjects and
e A Tl SLOCches, qumpcaet 2, Cl AU i
sequence 841b415REH o prHdGELHE SRkl thé¥Speutic effect in association with a suitable

pharmaceutically acceptable carrier. .

In accordance with the present invention, there may be employed conventional molecular

biology, microbiology, biochemical, and recombinant DNA techniques within the skill of the art.
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cel lul ose, polyvinylpyrrolidone, cellul ose, sterile
wat er, syrup, and nethyl cellul ose. A pharnmaceutica
wa@eowasiond on additionally can include, w thoutPCT/CA2008/000483
limtation, lubricating agents such as talc, magnesi um
stearate, and mneral oil; wetting agents; enulsifying .
Such techringessus pemidhed fudlyen ths litpratser Vhaigverfent wilkhechyrther described in the

following ggaé{l]ﬁ/llgs’_, Wjﬂ%l (F)crr g@ﬁﬁ%giregéééﬁb@ﬁ%%ggﬁgog:%%%ib%ﬁi il%he claims.

conpositions of the invention can be fornulated to
provi de qui ck, sustained or del ayed rel ease of a
reovirus having a nodi EXAMEEEfence after
dgini strati npl oyi ng procedures known in the
Exmnﬂef&?&qyﬁ&g@a@@?gﬁﬁ@% the representative fornul ati ons
Cullass fonddintionws radviras wetd inithte fian mshsiensins-aflapted BEK 293 S
in a pharmaceutical conposit.io re.fo

n u [ .
Master CoMmRGMOLE). TREK SO0 eRUam B am P a6 STTPieF Mesjim S5 293 SFM
- ihe, i 15
) uploEERLATS GERDESE, L4020 LRSS deBud g e 151
spinner fldskdylaat $yrtteer expandedisntilahérngraa 12 ddinfeadtoftbq tiwne 8agks. Infection of
i.Xe ith a pharmaceuti.cal,.carrier to forma soli
the HEK 253c5fls by ron o B Brdrrd oo gieet Bogah o dhdiBeRlq By con cuture
The virus Yas BAREENA S8t MRS Gt RERVIAES &ld daddecrtaedby 20-50% post-
affordi ng the advant age of prol onged action. For ,
infection. sitwryitug majeria fiogt albthres spinnsenss pRoseddn 4 sirde _St%?é@étamer and
ot R O ST BRI AAECG B v

o]

transferre€ RN bes, fa@d cextariyee at BEOIpPALAL £ ehilytearTentets mere then
ayer which serves to resist disintegration in the

I .
resuspended BiicVOamld opelarified eanditionsd meduiporan froeed P8 IqoRpldsy ice bath
three time's,natn(a t{léheﬁﬁéjcpiqwgpil?,rlalgé?e(p&ggﬁlagXglduée r&ﬁ k %la&iasigck. A

variety of material’s are use or such enteric |ayers

A ofralenaki wegpresinedbynpdrorinddgsa ihned-tide pipqac punbeatioof Adherent HEK
5 o SRk e B PRLETRG oS e
above, an§ &6 BE @8 qﬁg%ﬁ %)ﬁatqﬁes \’vérg%iiéj(ea.o THealvb YhRubhatrd REArES Anplified

reovirus g a nodified sequence for oral _
and harvestddriamd 5t of the targest plaguésnyere picked geaer Bhisproqgdnigaeas repeated again

o o ARG L OSA  HBO  p

expansioi | S such as corn oil, cottonseed oil, sesame oil
coconut oil, or peanut oil, as well as elixirs and

Culiungsl wiere prritiptad &om the shme sysipensen wisnfrddiEK 383 SfYEB described
i nhal at.i 1 fl j i It |
above andsﬁgr% éﬁagllltglﬂngg .rm {hréssgltne I—?éI{ ?93 SFY%%/TP%%g ég%%ﬁj EEE%O%IZM&P

[ i n-pharmaceutica
supplemeRicd &MihCL-gRltMBiMES Cellf waitedxphsdedifruan oflaskanpl toubiipls3 L spinner

These liquid aor solid conpositions optionally co j
flasks. Thepfeshipe vghapmertegtiydipy ¢ luing é&ﬁﬂmt@-@%@%w_é%‘f &HER 3 sem
media anc?fﬁ%ﬁ E&Bﬁg ghe rlg'nﬁ: %15['1{8 Qilﬁ@mﬁ'ﬁé Ht?fh% RNeuft Nihd 8L as harvested
or exanple, by the oral or nasal respiratory route
when the ¥abilitpofithe HEK 283 Srictis kdd drcteas<domp2E50Ydnlowmg infection, and

. har maceuti cal | cept abl e spl vents, are.nebulized by. ..
microscofjg grgnnafien ¢ sl eLHeRBIaET 788 BHTLILE GRS O5PRO ALY diihination and
that a cytcgpﬁthi@ XAER|(EPESivaESeboht i @RCEINE D Wak Zidihtdions &ls hhviapn

attached face mask tent, or froman intermttent ,
swollen apd gianilae appeeswoe. eThe material from the spinners was pooled in a single sterile

container, agitated to create a homogeneous mixture, and a bulk harvest sample removed. The
remaining pooled cell suspension was transferred to conical tubes and centrifuged at ~3000 rpm for

15 minutes. The cells were then resuspended with 400 mL of clarified conditioned medium, and
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br eat hi ng machi ne. Sol ution, suspension, or powder
conpositions are adm nistered, orally or nasally, for
- wex@splmp4 from devi ces whi ch deliver the fornuPet/iCanosnoo4s3
an appropriate manner. Another fornulation that is
enpl oyed in the nethods taught herein enploys _
the concentrmlb@élrsrtlﬂbendmh iwessyapd forands af'appahehdry iye b%% gyee times to lyse the

cetsand e BRI e fpeed avostraor au R sELleREyERB RO T ec

Boti¢ 30 ﬁﬁand?%re%bgﬁér[c@@ tlogNb@R dirb&Rnef anldria §dﬂ]ﬁéﬂi@| of each of the 10
patches for the delivery of pharmaceutical agents are

genomic spgmﬁ@tpm@a a@s@a@m froym the ovstlARRIBS ROMSIGS. ITHe awmblqd seqignce of each
X

genomic sggmerg o\/ﬁ%ﬁsg% na §PAS§£S§E{CP§S§1&§‘I@§§F%§%SF @%g?fﬁ@hﬁl% on the

World Wid8 W’&f)ﬁmdlgdﬂﬂehm evith thfeear IfM\dlfftmmhaWing saquandées foeod in the NCBI

sequence. A reovirus having ndi fied se
database Wg5¢ .ezswa1n|69 aph i akignmgn Vmgdg?]&%g%%ﬁw%tr@%\ogﬁ%@ was used for
equences are
e anfi,EOP bR 0 R SRR Dot
shown in ?Ieblg 1, Tﬂnbs&)modxﬁcatnmisubat @re umquee thhselentesdengovicws strain are indicated
ng sb, %]Frl Pretreatment with a protease renoves the
Wlthanasé‘?ﬂs A1 d83F 'or capsid of the virus and can be used to
increase the infectivity of the virus. Additionally or
alternatively, a reovirus having a nodified sequence

is coated in a |Tegdsbndlagifigstiers Jdentifeed educe or

revent—amh IIIIPLdIJ o ©5 Bllgh&l& u&@dlui that—tas ]
evenoped | | ebtla yanm %uae&.ep\‘lhlmas Stieska! Fobigerrhisges
[ eSegmenby 1 UQeds | Nhunopr gigct ed rle@yfleaidggmnoggd)
or exanpl e, U 'S, Patent Nos. 6 565, 831 and 7,014, 847
regvi rus$ having a no{di GénBehkeegdgdce o %E D
har maceut i cal conposi f I orNocMm§62. 51 Ng._suc % reow rus
an be packageeb;iléft o al kit. AitThi s cont enpl atleBert hat a
it optionally includes one &\rp@mre chenot herapeutic
ents and/ or i rmunosuppfess capEnts (egfo; .

gti -Sgnti feovirus anti pndll}khxow /. ( SHQID NO:3
nrrpnqi ti on, i%ﬁﬁé@nm e s fL?ﬂ- milatled in EL.W, t

C
dpsagﬂ fgrm Tha fnrm "unit dosaaga -Fnrrn:" ra-Faro to

OO LI LI v e ) \vJ

hysisaal | y d| screte un F%“Bﬂ}é&%ﬁﬁg}}gs uni SEQYD dosiages
O hyn‘.au DUUJ 74, 2? anch-ot hei’Gliallllul S; each lA'”Léu

ofttag g "624“158‘ er-ntred L@c&lml tyof—a T EQVEIUS
lavrng—a 1 od |71§92¢C‘.‘Uv”be "’G”d‘hﬁ'“ atedrto pr QUNGE 1 he
estred lil:‘ldp(:‘UllC effect—Tn association vvltn a
surtabnte pharmaceuti cal | FemmaskeATeaRbE carrl er
accoMance with the presers. Arasiesti on) ?rg)(? e
empl oyed gonverjumal (ol ecub;adet bi ol ogy, m cT;dbi ol oqy,
bi ochem cal , asyd; 2econbi nantG;DNA t echhi ques ™Strthi n t he
S
[
d
I
c

D XOT "0 O

kill of the art.Such techniqgues are explained fully

in t litlerature. The | AronBatk Aonesypd | | be fsggtng%ﬁ
escribedlin the follow ngNeMadslés which do not

jmit*the |scopt8oB t heli n\/pniﬁlcﬂ‘h rh:Qr‘ i bed_iSAthhe

| ai ns_ EXAMPL Qiynnm e 1- and—
303; 92 C; Leu T; Leu
305; 92 T; Leu G; Leu
709-10; 227 CG; Thr GC; Ser
1173; 382 T; Leu C; Leu
GenBank Accession ,
L1 No. M24734.1 SEQ ID NO:8
* 660; 214 A; Val T; Val
* 817; 267 T; Ser G; Ala
* 1687; 557 C; Pro A; Thr
* 2283; 755 C; Asn G; Lys
* 2284-6; 756 GAT; Asp ATG; Met
* 2794; 926 A; Thr C; Pro
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10

15

Cul tures for production of reovirus were initiated
froma suspensi on-adapted HEK 293 S Master Cell Bank
W@ MOB)1100BEK 293 cel | s were mai ntai ned i n Ser unPEr/€a2008/000483
Medi um (HEK 293 SFM I 1) suppl enmented with L-gl utam ne.
HEK 293 cells were expanded and seeded into three 15 L
spi nrrer f] ask995;863%d f Urt her Tefgpanded |until €Hwee was |
12 L*in each 963;9Me three fAaMiis, | nflecti onCdieut he K
293 cel | s| by 3tBol¥f us was pérfarmed hy direfiArs
ilnocul atibn_ 8231t WAl vi rus i nfla¥e’he celll cul tGr'%! The |

irus was _harvested when the viability of the HEK 293

5 cetps had decreased bfeg@a‘ggfg) f§t9§ i nf esig mNoThe

oo

virus—material om ol ARens
: —oo—t 1,838—4‘ §¢bl .uu I LAY O%G 1 1 a
i nnl e—st 2 Nl Ay Cr o b & A.gga; sla
3 LAY LIS Sape :;:703 [-2'30 ar 1{cl all%;r cat ‘CL 'L O Ul el Ly
heregeneous—H-Xt-tfe—Three 1 ters of t-he—pooted—cett

HoBnan-ot

suspenston—was—renoved, 4L ENehErEd [0 conical tubes,
and &&ntr(fuged at -300 Ngrn}fgjgzsj m nuteL DNel%el | s

e thenmTesgspened vvith IPQe L of [Clari T Gestr
onditioned MBg). @M sSnap 1rq@zem 1 n arl al cohalHdry ice

* cté@%ﬁ e ifGud hﬁﬁﬁicaﬁ&gs LiREBIzEd IdsRiled MURaklEleht Bodifications;
position n etk &[tM %’sggét%of 1n8’i§§tF@§}eﬁB§rﬁ<e§cc°etsQ&lf NoA viral

was prepared by performng a three-tine plaque
puriflcatlon Adherent HEK 293 S cells were plated
It 8N6 Be Gnd®@btbod imaswaile tHetitveatiph ah€lseenidefeibeé th vartjimctioe with the
seed stock described above, ~and.two of e largest .. .
detailed dpAcaglinn TEtob (B ERERPINSTBSRRI HSefsado WhRwaGals mat i the
scope of tﬂé'ﬂlkf%ﬁtﬁoq’k v@% B aLNEsItR AL Bhpk g?t}féfapbaﬁieh%[‘ﬁl%§t O abiRBts,
were pic agai n. Th|s pro ure was repeated again
advantagekpandamodifiedtiont atehwitleinthawespe f the idldawing plaagsies, one
was sel ected as seed.stock for su uent 18X i ons.
@Pieﬁlraé%%”@ S ﬁ?@?%ﬂtwsfﬂn&rﬁ%@n?ﬁﬁ@‘ EANEN egﬁor Caii'be used 1n
HAPRRE En HEKsEPR prepdeliciasE ok B radiRveo fanéldisetosed method and
C0nJunmmalntalﬁed fn tlgésane HEK 293qgerun1Free Medi um ( HEK
compositi288 Biest knd othapphieriels rexiodlesed hegglin taafhitie undsastped I’r‘é{hen
combinasSFESRARE SR ytuly FBIPHE. SR MG Pl SRR e e
reference b BadhlvafEes Pdividiagend/éd1lestivacodibindbas Sﬁdlv‘bﬂﬁdltﬁloﬁnmf these
then adding 8 to 12 niL of the dil uted V|rus into é
compoundsenpy efl evglicitihidisglosed; caglsis agayiae gonisawIatprband described herein.
A : bag §dibsed and
For examifs 2 i B 87 o B b RS EARSEdicRhosed an
dlscussed%&amﬂuﬁibeﬁﬁf mbdlﬁaﬁﬂibrﬁfthett leen bpimadetesthe oetfvinusedreghee higakscussed,
of m crobial contam nation_ and that cytopathic .
cach and gYarK gemplapEyn HRGPSHIUEEAT Of Herrry TR g essginae Specifically
contemplét@&j hﬁl@gses%eaﬁcﬁlg}) 1'11310?11%3 't(‘)" fheRonihay! @ike%ﬂé% dhP8sélor combmatlon of
ear an material fromthe spinners was pool ed
these is a]lsm specsﬁoa@brceostbmlpldt@ adrtiswlosed., agitated to create a
honogeneous m xture, and a bul k harvest sanple
renmoved. The remnai ni ng pool ed cell suspension was
transferred to conical tubes and centrifuged at -3000
rpmfor 15 mnutes. The cells were then resuspended
with 400 nmL of clarified conditioned nedium andthe
concentrated cell suspension was snap-frozen in an
al cohol -dry ice bath three tinmes to |lyse the
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cells and then filled into sterile, |abeled cryovials
for use in sequencing reactions. Both RNA strands were
waegaanmwed from both directions, and the sequePCECAR008/000483
each of the 10 genom c segnments was assenbled fromthe
over | appi ng contigs. The assenbl ed sequence of each
VVHATd@ﬁahﬁE FIyKEnt was used in a BLAST search of the NCB
dat abase (ncbi.nl mnih.gov on the Wrld Wde Wb).
Alignments with three or four different reovirus
s.equenaesyifue ¢bmptibing Agarh6Bl-3 ﬁaﬁy?aﬁﬁi% hAeIg oB¥ B HAedadiid acid
.. the alignpent having the highest amount of honol ogy
modificggiensy wagremdhe ppg erapreaming a¢id motifications ansrsplectsddrony the group

o P I QE her.-reported.se nces are.
conssi RG1 £ VUL QU PR B Ry AL ARG 15, e 75,
a Met at esitlhe7 36 lachrd atresidoy D24)% Pab aafesidas 663, dicadt eekidet 97924 Arg at

: ?ﬁéﬁrkgr in.éable 1. Table 1. Modjfications _
residue i\ ggesides | YlaPedy rompueatiopdherpelanymbered relative to SEQ ID

. | - i7Rgl Yol L ; :
NOI23 (C R AC B N SELTO R Rrh oHeh (ERhnb 0 Bltepce comprises a
Val at raSsiuBah# oAe Yebatiresidudol 07111 the antimo ded seyenct fortertdoatprises at least one
ddi’d%rilggihﬁ invgntion has been described in conjunction
additiong; IQANGRULINANG Y IPASKT $BETE: t her eof , the for egoi ng
description is intended to illustrate and not limt
the scope of the invention, which is defined by the
% copelles repnisussqfsdaiield vdilesdimthe 1@nbéa-3 pslypeptsle comprises SEQ ID
advant ages, and nodifications are within the scope of
the following clains. D sclosed are materi al s,
conposi tions, and conponents that can be used for, can
be used in conjunction wth, can be used in
br epa &29VHHS EONPIIHAS A siENer Dpelypeptide haviag @ne of moesdamino acid
: Y T 1 ther terials are
modific Rt AR P IRES! by Wind 813 T2 Bb b SRR o e Grou
consistimgﬁmﬁmi bat :ittGBG_Sdlllesm Sélyg at ﬂell@ﬁi&é g%,i?aﬁ%@fl@ihﬁﬁon t_ﬁhféfeof, @umbered

.t materi al s are di scl osed that ile specific _
relative oug BodHONOTH (GREHA e F5630T Nai KD AR Hheiciogyeachs waino acid
sequencé ngﬁécts'a(ﬂb% @P%i .rlqyfh@tahg 2dia &éﬁ%@ﬁcecﬁpfﬂw r{58Y at least one

not be explicitly disclosed, eac S specitically
additionglompdifiipatiingid thmanbesicid degekncer ei n. For exanple, if a

particul ar nodification of a reovirus or treatnent

reginme is disclosed and di scussed and a nunber of

41odi TTIRALbARS dflRAlimCRWhBRIAE Signts-3 leggﬁ@ifdefc%ﬁl Pses SEQ [D NO:14.

regi ne are discussed, each and every I nat1on an

permutation of the reovirus and the regine are

peci fically contenplate nl e ecifjcall i .
$har carR i canBhaihe e [popitle 3% 5k ol fltnsbe amgpo acia
modifictinpiwhateinofe af 1chd ORE ain$noAdcFPmS B hiid:C@&Irhprise® Bt RSP htkeSidue 73
and di scl osed. WHATIS CLAIMED |IS: 1. A reovirus
numbereddglshiye inEQ IPINQ AT -(SepBankyencsdien NavMag1Ght). or nor e
am no acid nodifications, wherein the one or nore
am no acid nodifications are selected fromthe group
consiBteiragvinfs of cMirh SatvheRsi e eni2 1L polypeptileaodipris€SSEQED NO:16.
267, a Thr at residue 557, a Lys at residue 755,

NO:18.

7. A reovirus comprising a mu-2 polypeptide having at least one amino acid
modification, wherein the at least one amino acid modification comprises a Ser at residue 528

numbered relative to SEQ ID NO:29 (GenBank Accession No. AF461684.1).

8. The reovirus of claim 7, wherein the mu-1 polypeptide comprises SEQ ID NO:15.
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a Met at residue 756, a Pro at residue 926, a Pro at
residue 963, a Leu at residue 979, an Arg at residue
wdaoes/11@mod/al at residue 1071, or any conbi nat i BOT/CA2008/000483

t hereof, nunbered relative to SEQ I D NG 23 (GenBank

Accession No. M4734.1), wherein when the am no acid

% equehwereoungrafsgsmel , ¥ab onl, wiese thegevitisdurther ¥ampaises a reovirus
. i due, 1071, the am no acid sequence further
ngaaé’(?f?f?FP U at | east one additional nodification in the

am no acid sequence. 2. The reovirus of claim 1

wherei n the | anbda-3 pol ypeptide conpri ses SEQ

No: 18Thegreoyiryseafielains), edwpsin Siersignae- %pghﬁemlq@cﬂoywéms gleys at one or

Vi.n n r d

more of R IR AL T, AR 28 0k P BRI EEF 5B o0
(GenBafk ABtdskien NoONP 694usdsihi ng of a Leu at residue 14, a

Lys at residue 198, or any conbination thereof,

nunbered relative to SEQ I D NO 25 (GenBank Accession

- ok . .

i(;{Srrprl(lplge 6%8%11 el aat%nple Sgrewﬁle%t%e %ﬁlﬁﬁge";‘i@% %H@q S%Snsc%Q D
NO:12.further conprises at | east one additional nodification

in the am no acid sequence. 4. The reovirus of claim

3, wherein the signma-3 polypeptide conprises SEQ I D

NO 14ThreofirhSfiin U8 cRAAPTI1$! WHerBinTHe feoPRhy RATEAHStant.

havi ng at | east one am no acid nodification, wherein

the at | east one am no acid nDdIfI cation conprl ses an

p géremdue 73 . mﬁred rel ati htoS% id
(R0 B R RS S HPRB LTBHYT Saimherg hhfing opk st P ijeic aci
modlﬁcﬁtllcﬁis m;vﬁereﬁqftﬁé Bhélot MBre i fkiddiy RRALf AP Edlsqad £6Q thOgroup

7. A reovirus conprising a nu-2 pol 9 ptide
cons1stm@of =n7§ ahposigese6lhad elrfosisioadil d Mﬁﬂ‘p%ﬁwé whierabpgsition 2283, an

t he..at gne C .
ATG at il 1338 G A RUAr BT R ORI b DO IR in 2953, am A
at positioFP8 N BA G ACS@StEIn03R 3Nonumbeted kbltide tdSEQ&D N2 @wniBanis Accession
of claim7, wherein the nmu-1 pol ypeptide conprises SEQ
No. M24P34\D: 15. 9. The reovirus of claim1, 3, 5 or 7, where
the reovirus further conprises a reovirus signma-2
pol ypepti de. 10. The reovirus of claim9, wherein the
$4.gmaTRe rolirpept dlam 3)mierdethed. 1Qyesoate sogmemtrecomprigests$EQ ID NO:8.
position 70, 127, 195, 241, 255, 294, 296, or 340,
nunbered relative to SEQ I D NGO 30 (GenBank Accession

\%l?. NR—F@%IQI%%O%S%% a S-ﬁrg‘énBﬁ@‘ééérH&t Bhviak %h@bﬂ&ore nucleic acid
erein the sig pol ypepti de conpri ses %

modifichiiprs2wha2in thhene eomreusictsiic agi§ roddifications inthe 4 genemeispgment are

selectedt gom e groag %OIIIS?Stl%gr Fan At tpgsr}ﬂon 74 and an A at position 624, numbered

relative to SEQ ID NO:24 (GenBank Accession No. K02739).
16.  The reovirus of claim 15, wherein the S4 genome segment comprises SEQ ID NO:4.

17.  Areovirus comprising a M2 genome segment having at least one nucleic acid
modification, wherein the at least one nucleic acid modification comprises a C at position 248,

numbered relative to (SEQ ID NO:26 (GenBank Accession No. M20161.1).

18.  The reovirus of claim 17, wherein the M2 genome segment comprises SEQ ID

NO:6.
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13. A reovirus conprising a LI genone segnent having
one or nore nucleic acid nodifications, wherein the
we@e@saroondr e nucl eic acid nodifications are seP@rCaehos/ 000483
fromthe group consisting of a T at position 660, a G
at position 817, an A at position 1687, a G at
Posi t Aveovia8 Epman'siAg @Mt gpusid jegneniR8inR &ist eneGiugieic acid
modlﬁCEOSI . Ihg{:]Flz ta’t %gﬁ%q%&w@]%%h? Igloé g?ﬁ%%q%g%ﬁg ggga%lpgsr}tion 1595,
numberéﬁ‘félpﬁfv%% SE%@D N©: 2@%@5@aﬁ1@AB@s&3n NeeRBapkegicyessi on
. M4734.1 14. The reovirus of claim 13, wherein
the LI genorre segrrent corrprl ses SEQID NO 8. 15. A

ow Eﬁ sTe aof Cclja‘%bg; %?1? %@?%ﬁg&g s @gh gf‘%on e;ﬂ-?se? SEQID

NO:5. rmre nucl ei ¢ aC| d nodi f| cations in the $S4 genone
segnent are selected fromthe group consisting of an A
at position 74 and an A at position 624, numbered

Iat rtant.

K52 7o By Erch el APlete {20 DA RIBERELAD R eepesortyp
genomne segrrent conprises SEQ ID NO 4. 17. A reovirus
conprising a enome segnent havi | east ope
Flc) i poRentidhorn T SHTS SrATanar BioRIReS 8F2 [eoxips Bipda-

: Faild RBvi ﬁ&%b&@?r BlypeptideR@igrised
PP R B B P e miprls@one o more
amino abirbredifioatidvs, wh@eibahe ane oﬂrsore‘ﬂhancv ead mqgisﬁ@fﬂom afeselegted from the

wherei n

o oA U AR AR S RAA SR 7 o L st

755, a l\h@tvdt RGide 75828 Proodt @esﬁﬁﬂé' ®i6Ca BfJ 4 réﬂi’dilef%(?)ab Lol at 16iALEDTO, an Arg at
he at | east one nucleic acid nodification conprises a

residue TO@i 2P iat tesidud 507, onambeaneinatisinghergef, nymBered rehatym tpSEQ 1D
NO:23 é(?eengiiB BF %c?%%l%mc} g\d%t}ﬁ%'f GI}egg ﬁi cyain%pn tlge aml-L[Iaeac[des%}ﬁ{léﬂ& comprises a

Val at rédifdel P42l dlresidtie ] 0AQHeldngin®beid @yqlmﬁc@ﬁlaﬂhﬂﬁcolﬁpr%s at least one
wherein the reovirus is a reassortant. 22. A

addlthI}ﬁéPW‘épﬂl’llﬂ@3@3%?¢1§|5?f§1€a?ﬁ am no aci d sequence of a

reovirus | anbda-3 pol ypepti de, wherein the sequence of

the reovirus | anbda-3 pol ypepti de conpri ses one or

oBr e ahe polypeitilierndiaim @af whersin the tandida-3 e ypaptide compriges SEQ ID

amno acid nodifications are selected fromthe group
NO:18.consi st i ng of a Val at residue 214, an Ala at residue

267, a Thr at residue 557, a Lys at residue 755, a Mt

at residue 756, a Pro at residue 926, a Pro at residue

963, @ fodypeptide ewnphisin@ardzmime adidgseguence of o geovirod sigma-3

polypemglﬁbgbgral%f 19 gqequ\%ggetl%f t@ﬁﬁ Co_nbl pteigﬁ)%gﬁgee (k)?@frises ne or more
amino A m¥BZicadenk) wheRR! @k Bn%ﬁlﬁoferk@mﬂmaéhﬁ Aédiflc8Ras erGelected from the
group cggsr?;tzllgsoefsa fcu at residue 14, a Lys at residue 198, or any combination thereof, numbered
relative to SEQ ID NO:25 (GenBank Accession No. K02739), wherein when the amino acid
sequence comprises a Leu at residue 14, the amino acid sequence further comprises at least one

additional change in the amino acid sequence.

25.  The polypeptide of claim 24, wherein the sigma-3 polypeptide comprises SEQ ID
NO:14.

26. A polypeptide comprising an amino acid sequence of a reovirus mu-1 polypeptide,

wherein the sequence of the reovirus mu-1 polypeptide comprises at least one amino acid
20



Val at residue 214 or a Val at residue 1071, the am no
aci d sequence further conprises at |east one
waadastiimnal change in the am no acid sequence. PQB(CAT(W&/000483
pol ypepti de of claim 22, wherein the | anbda-3
pol ypepti de conprises SEQ I D NO 18. 24. A pol ypeptide
modificatgorp mibstenytherat astrme agiich sed veddeatbn eomposdsangsp at residue 73

mmberf 37548 SEOET 05 (iRBerkBetsangr Ree S ANAT Y mor e

am no acid nodifications, wherein the one or nore

am no acid nodifications are selected fromthe group

Tbnsi The pajyedptide pbelamn 26.cxhaeia themud polypeptide eampiiges SEQ ID
N0_16198 or any conbination thereof, numbered relative to

"SEQ I D NO 25 (GenBank Accession No. K02739), wherein

when the amno acid sequence conprises a Leu at

residue 14, the am no acid sequence further conprise

2B | eAyo! Wﬁatlwlqrtsﬁw ancRiAg acifl SequracH A hisoxEpymu-2 polypeptide,

wheremstﬁg H&fﬁ%ﬁ‘ce (ffﬁhee ;re?? e 1 o%;ﬁglg&?tlg%b& %ﬁsﬁ%%flkfi%’%g% gfn%l& d

mod1ﬁcp)t(ixbry p\&ﬁfdlld t:hecan tqastl aiengnianaddindi faation segpestsa Sei atresidue 528

numberp o SERITRSO/BER ek frer B2 o FRBLEE U am no

aci dnodi fication, wherein the at | east one am no acid
nodi fication conprises an Asp at residue 73 nunbered
2% at ThepelypEde bheidn 28, igseiBahkmacpaspaptidpieomprises SEQ ID

NO:15. M20161.1). 27. The pol ypeptide of claim 26, wherein

"“'the nmu-1 pol ypeptide conprises SEQ H NO 16. 28.

Apol ypepti de conprising an amino acid sequence of a
reovirus nu-2 pol ypeptide, wherein the sequence of the
3@®ovi Ausovitrs Zoporisine ene aém@cmfrth@ palypeptidenat claims Zmho
acid nodification, wherein the at | east one amno acid
nodi fication corrpri ses a Ser at residue 528 nunbered
BIg'Sat Tﬁd@rdgglrﬁé?@h dlﬁrﬂl\m Rvﬁlefeéﬁe &B?Bdi\;lﬁ@d&ﬁbér@bnmsesﬁd:ﬂﬁma-
1684. 1 The pol ypeptide of clai

polypepinde £opaTisipe BIGygat @Wrm%r@é’f pesipm/fyd 27 51953 g4l A%Séo%fﬁ‘l; 296, o 340,

s BEIGYRYSS0D S0 PGk RO 3t 2

reovirus further conprlses a signma- 2 pol ypepti de

onprisin e or .mre.of tion, 70, 127
1557 e roby us SEugam Sh6yIRERiN e S B PRAS AR SHIRES SEQ ID
NO:12.SEQ I D NG 30 (GenBank Accession No. NP 694684.1). 32.

The reovirus of claim 31, wherein the sigm-2
pol ypepti de conprises SEQ ID

33.  The reovirus of any of claims 30-32, wherein the reovirus is a reassortant.

34.  Anucleic acid molecule comprising a nucleic acid sequence of a reovirus L1
genome segment, wherein the nucleic acid sequence of the reovirus L1 genome segment comprises
one or more nucleic acid modifications, wherein the one or more nucleic acid modifications are
selected from the group consisting of a T at position 660, a G at position 817, an A at position 1687,
a G at position 2283, an ATG at positions 2284-2286, a C at position 2794, a C at position 2905, a
C at position 2953, an A at position 3153, a G at position 3231, numbered relative to SEQ ID
NO:22 (GenBank Accession No. M24734.1).

35. The nucleic acid molecule of claim 34, wherein the L1 genome segment comprises

SEQ ID NO:8.
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NO 12. 33. The reovirus of any of clainms 30-32,
wherein the reovirus is a reassortant. 34. A nucleic
wa@eood/1inbe£cul e conpri sing a nucl eic acid sequePCECAR008/000483

reovirus LI genone segment, wherein the nucleic acid

sequence of the reovirus LI genone segnent conprises

o¥e or Ampelksioasid motscaleicdmpoidingiagmrieonarid sdyaemiervftahveovirus S4
enon2 8o QL TRk € nw%leiqkacid nmodi fic &%ons.ar% sel ect ed :
genonfé S mERe NYFiSIE e RO S et eaerse o the TRsSYeengme Sezmpent comprises
one orahor@ @atleicatiBhédifRAtidhsawhéreml the 6k di08dre Miclei@icid modifications are

posi tion 2283, an ATG at positions 2284-2286, a C at
selectqdofsom thshgropp gonsistiag of ap it ppBoRdHand 2n £apposities ¢234p numbered

- i osition 3231,

relatw% 3‘?,—%%932’ ﬁgﬁ%lt ' vezlb%%lg'@éﬁ‘%%?l%n R% %ﬁ? nBank Accession

No. M24734. 1). 35. The nucleic acid nolecule of claim

34, wherein_ the LI genone segnent conprises SEQ ID )

N8, 3856 nucleie peid @03%%6 PR & VHRM Fhsi Stygeaongspgnent comprises
SEQ IBald:4sequence of a reovirus S4 genome segment, wherein

the nucleic acid sequence of the reovirus S4 genone

segnent conprises one or nore nucleic acid

gifi ations, .wherein the .one or re.pucleic acid .
it 1 SR Bifcid O LGy B comarippe mmplSicqisLr e d pirpry rus M1
genonRfse@mert, #helRRStht inﬁﬂei%‘ﬁcﬂrk‘léﬂ)@éﬁcé\oﬁiheﬁ&%‘iltds Q1 Bfbme segment comprises

nunbered relative to SEQ ID NO 24 (GenBank Accessi on
at leasipne K@leIa89id nBiificRHen,rwitdrein sheaatilehshencamelaic afid oladlifination comprises

R N T i Y e A

aci d sequence of a reovirus M genone segment, wherein

t he nucl ei c_acid sequence of the reovirus M genone ‘

s&ymenThewighic aeid malequigeficlame3 & wdiersin thedVly genome segment comprises
SEQIﬂq@bf'cation, wherein the at |east one nucleic acid

nodi fication conprises a T at position 1595, nunbered

relative to SEQ I D NO 26 (GenBank Accessi on No.

AF46&gg4.1 ., 39. The nucleic acid nplecule of claim .

34 maflgiciacd wplegels sRRPEEgER mucisisrast] ssguenseof pppovirus M2

0 e ¢ . -

genom Sk nefl ndelHB} RLAcR b SR g e PR TS M ol coBinent comprises
at least oree mutdieaad awidifice queviceeio thd dideaseond muskeidvid ervdification comprises

se n 0 ises at |le | ei ¢ acid .
a C at Rion e PaReegneraty Errql RS b cersionae M20161.1)
nodi fication conprises a C at position 248, nunbered
relative to SEQ ID NO 28 (GenBank Accession No.
MPI0 16 1The nuckeiq acidieé claing He, whereindhoM2cdeapme 46gmeniepmiprises SEQ ID
N-O,6the M2 genonme segnent conprises SEQ I D NO 6.

42.  Areovirus comprising one or more of the nucleic acid molecules of claim 34-41.
43, The reovirus of claim 42, wherein the reovirus is a reassortant.
44, A reovirus, wherein the reovirus comprises genomic segments having the sequences

as set forth in SEQ ID NOs:1-10.

45.  Areovirus, wherein the reovirus comprises polypeptides as set forth in SEQ ID

NOs:11, 12, and 16-21, and at least one of SEQ ID NO:13 or 14.
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42. A reovirus conprising one or nore of the nucleic
acid nol ecules of claim34-41 . 43. The reovirus of
w@bk@smob4 wherein the reovirus is a reassort aPtT/CAZ008/000483
reovirus, wherein the reovirus conprises genomc
iggrrents havi ng the sequences as set forth in SEQ ID
. 1Thoreoysus of ¢laiov44 orsd5 hvingiDAC Aecessioni Naid 90907-01.
conpri ses pol ypeptides as set forth in SEQ ID NGs: 11,
12, and 16-21, and at |east one of SEQ ID NG 13 or
147.46. T oGy 61 dby oFfclaghail 1P1430-98, 4544 amicpdn idACovirus exhibits a
Accessi on No. 190907-01. 47. The reovirus of any of
growtly pdapiage o3qr a rggvisus thatxdoggnotgeatasn mmodification: r us
exhibits a growt h advantage over a reovirus that does
not contain a nodification. 48. The reovirus of claim
A48, whEheieoviriweo fpaint 47, adeshi d@egrowthsrlveahesisiseleoted iOm the group
consi stin O%f an increased rate of |ysis; an.

. grou

consisflpe Pg%l"s‘élafe&feilef afgro pysiy g8 Hesrased P1ano! RIadyeforBaiany ap iceeased rate of

RNA r@plid3hon! SPhteaddd e o@ﬁN@ﬁﬁ&%ﬁ?@oﬁ;?ﬁ%&éaS te of translation; an

_ transcription; an increased rate of translation; an

increasadgpigad @trus atsembly andiarpacisgengh by irrrasal mpalede afivirgl prageny; an

. i ncreased nunber of viral progeny;. an .incregsed o

1ncrea%le{)&i allinllel&// og? r%?vrlrétg\tﬂol?%@i( rbufb&_' # ER% ﬁel&,&nﬂycrgasﬁ:ag eleléa[np?d ability to

uncoa@BnhaNEEREEYsio br BIANEHEEH t&l] ddath hBluHRMBAPbpto§ENRRARE or autophagy:
cell lysis or inducenent to cell death’i nc? udi ng

an enhapregiabiity to inéesit.dysesandrkilthbumph agsplastin celltlémes pdecadased inymunogenicity
in manglggiriag{a %glg; (ihhné{jéﬁg%lgﬁls%%)H}){lh?%%ﬁﬁﬁﬁ%%%&%ﬁ%@%pg ;%|e<|:r%asleld rt]o(:"xsl.éity toward

the hostj &flanesdtdrag irmeracit eftidntéd/ratidthetips ihRf RRiofL8tShé AdilitMo release
.decreased toxicity toward the host; enhanced drug

effectiyq ERof &PIteRFs: enhanced radi ot herapy interaction; or the
ability to rel ease effective tunor epitopes. 49. A
pharmaceuti cal conposition conprising the reovirus of
adty ond pbimdceaitival den2igsitR-BHprisingdRe %Vﬁwﬁoﬁny one of claims 1-21,
h ceytically acceptable carrier. 50. The
3033’%52?%%&5‘5?1 TMECGHY ]g’taic@?ﬁ’t © ¢A4¢'m 49, further
conpri sing one or nore chenot herapeutic agents and/ or
one or nore inmunosuppressive agents. 51. A nethod of
ndki nglkarphianpacsutichl cemposition otdaipr 4% ifaghdrivemptising oaé or more
chemom)e(rji fexﬁ'icng etnESe ngyocloei c_aci d _sequence of sai dt reovirus,
and PSel e ISre °8F ChEPE FHPPIR BRPIPEhiid868s. 52. The
met hod of claimb51, wherein the nodifying conprises
mut ageni zi ng said reovirus. 53. The nethod of claim

52 whd sthpd afanakinggeimprpyrg reoviprsi ewsprisingthdisteps v&d

nut ag erﬁ&ﬁhﬁng the nucleic acid sequence of said reovirus, and

selecting one or more improved reoviruses.

52. The method of claim 51, wherein the modifying comprises mutagenizing said

reovirus.

53.  The method of claim 52, wherein the mutagenizing comprises site-directed

mutagenesis.

54. The method of claim 52, wherein the mutagenizing comprises chemical

mutagenesis.
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54. The nmethod of claimb52, wherein the nutagenizing
conpri ses chem cal nutagenesis.55. The nethod of claim
w® osiim@oei n t he nodi fyi ng conpri ses cul turi ngPGHEICA2008/000483
reovirus in a human cell line. 56. The nethod of claim
51, wherein the inproved reovirus is selected for an
i %o eatbeimetiod oftlaim il swherain the medifpmgsiompriess qiltatjog said reovirus in
ahmn&? |on an increased rate of RNA replication; an
séd rate of RNA transcription; an increased rate
of translatlon an increased rate of virus assenbly
and/ or ackag n an i ncreased nunber of vira
pPdgenyt hOQ@% shira ¢ 1 awhereiythe fmpyoy edbigoyigas is selgeted for an increased
e
o R R e DS BEL o0 SATER e e BPRRAHarion: n
increateanl ratel df RieA tdanscniptiomti angnepasetl oste o1 trivesldtioa] sn dkreased rate of virus

nd
assemﬁ’m qnﬁﬂgg%ﬂ(agglgggrgggfegg@gmr@%%ﬁ%éa ngég?e%&a@b@creased ability of a reovirus
A f [
o e ERERbel 1 R bty oy f gl gt o
induceneenit & ¢q]!l deathaincdutiing ahoystbsis, em:hmxs@d agtopbagyn tue eﬂﬁncﬁhability to infect,

ephanced radi.ot her i nteract or the abi
tyse R REar PR T o] e i S0 S igBbedh s R atpaltah cels;
dlfferehﬁ@ladu'sé@tlallﬁy ) infefefdr $Bsifli#RElcaded t@xﬂ@}tl to%s,‘h"rd the host; enhanced
nprisin adm ni stering the reovirus of
drug I@P@Ph@ enbance@rdigtherapy ingeragiont ot the ablﬂﬂé)r tmch;asq effdctive tumor
gonposi tion of claim49 or 50 to said patient. 58. The
nmet hod of claimb57, wherein the reovirus is
adm nistered in an anount effective to cause
oncol ysi s. The nethod of claimb57, further

59.

cOhpri éumﬁjh%é off tegating é@éoléﬁratlh@dlﬁerééwm@eg@ FeBpBsing:

fromt &ﬁn g{s §QR@1%0§ D& Ay of Y8 Y21 C?@ ?Et&%ﬁa&y%rdhe

radiat| on ther Py, | mmunosuppr essi Ve tRer apy
pharmateatindtchogosifion bAtlaind 9 onb@toedaid pdtient. eovi r us or

phar maceuti cal conposition is adm nistered nore than

once. 6 1. The nmethod of claimb57, wherein the

FEQVi I Yife MEthBARY BRARYY] Whre INPRBVIrhOR alifhi iift bt b Gunt effective

intravenously, intravascularly, intrathecally,
to caugemncalyssscul arl y, subcut aneously, intraperitoneally,

topically, orally, rectally, vaginally, nasally, by

direct injection, or by inhalation. 62. A kit

CSYP! | Pheiethbe of Elaith 5USfutherddoYnpsing! 2188t dired¥ thSProdiures selected

or 42-48. 63. The kit of claim62, further conprising
from thg grogp copisinggé ergery, chemotherapy, radiation therapy, and immunosuppressive

epitop

therapy.

60.  The method of claim 57, wherein the reovirus or pharmaceutical composition is

administered more than once.

61.  The method of claim 57, wherein the reovirus or pharmaceutical composition is
administered intravenously, intravascularly, intrathecally, intramuscularly, subcutaneously,
intraperitoneally, topically, orally, rectally, vaginally, nasally, by direct injection, or by inhalation.

62. A kit comprising the reovirus of any of claims 1-21, 30-33, or 42-48.

63. The kit of claim 62, further comprising one or more agents.
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